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(57) Abstract 

Enzymes having a high endoglucanase activity and showing a high activity under alkaline conditions and genes thereof. These 
enzymes have the following characteristics: a) showing an endoglucanase activity; and b) being capable of completely eliminating purified 
cellulose down at a concentration of 1 mg protein/1 or less. The above enzymes having the endoglucanase activity involve proteins 
containing the amino acid sequences represented by SEQ ID NOS: 1, 3, 5, 7, 9 and 11, modifications of these proteins showing the 
endoglucanase activity and homologs thereof. 
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ifHS^te, WO89/09259-5f, W09l/l7243^, W098/03640^. &=ktfff094/2I80l# 
TM^nt^S. W09l/l7243^lCfi, 7 ^ 3 — 5 6*Ottfi[$nfc43kD 

x>k^;u*^-— (egv) A^jJ£*o««[0-fe;i/7--tf^©ffi^ifei?a&* 

5. WO98/03640^fc:tt, 7 ^ n - 7 E&3fcOX> K tf/£#Tr& 3 

NCE4^\ ^<DmWiiCD±Jl,^-if^(D^mT^^±Jly-^m^(D25i§(D 

mzm3z?z>rc®iz, j:m^mm<tu-sjnzM.^^±ju^-ifmm^mm-r^ 

-^fc. -fe^o-x^w^t^^to^^M, ate, ifee, ->;u>r y h in 

pH$*-r*. ^(Dtztb. ^nz(D&m<Dmztemffim<Dm]]miz<kz>i>mm&i : f 

— 1 )VZ?X ( Rhizopus ) JKa*©iz;P7— - tf#*7;i/£ VgzfrTlZ&^Tft 

#HH0g6O-226599^, 1#^0§64-4O667^, 4#H3HS64-2677 

9-st, #W¥7-903oo#ic;fctr>T8H^$nT^£. £ft S©8fljFW:trV$"ftfc3ic&0 
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-commit u^mz^o &©*mfctr>. 

tf^trWfitttUTffittStlS. -eLT^CDlgjg^r&tLTtt, W091/1 
7243-^, W098/03667#, &«J;Z>*W098/1 1 1 239^fc£^T&M3nTtr>S«fc 5 £ % « 

fifiiMosi^ffl^t, swv^yFyM^-vj&ftzmizMmiz&^T 

iitttltfl ^±a«tCjR-rS*«M, 0y*tf, 7XW;|,7 ( Aspe 
rgillus ) - 7 5 3 — ^ ( Hum i co la ), h'JnrM ( Tr ichoderma) $£j&t3ltf£>ft 

*3> fcisi?, **»3a*««i»f6n*«^^^. mz. m&wmizmrz 
uw* (Rhizopus) i^^^sfif^, ffti&v>?f?E±mmizm'rz>%kftw\z& 

-at. t<D^(Dm^mmz^xttmm^<mmLT^^m^<Dzi p>&m 

• ~ — : Jzl ( Aspergillus nidulans ) (Dzi K >^ffl#g,g£{c:flfj 

T£LloydS©|B£- (Andrew T. Lloyd and Paul M. Sharp, 1991. Mo l. Gen. Gen 
et. 230.288-294) 6> *>9ie>^T&S. LfrU gE#©DNAE3*J«fc D , $fjgfc:3 
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*»^»T**Uvr^.^ U -l?- ( Rhizopus orvMg). A3 -; h ^^ D 
(Mucor circinelloides), *j;ac 7 ^ zr^-f-fe* . -^ >x ( Phycom 
ices nitens) fix. cnsoMWi^D^ii^ 

^S75 3-7**©EGV (W091/17243^) ^NCE4 (W098/03640#) fcifc-CT, * 

ttS^ffcOtl,Tft6tlT^75n-7**©EGV (W091/1 7243^) * 
NCE4 (W098/03640^) fcJt^T, 2 - 2 0 fcfcaatMStt** LTlr>*. 

Hulose-binding domain) ft©«#£nfc&i§IB?lJT& £ $ >_ > 

3EK**7-r^3/*K*<> (««t«« ; catalytic domain) ®N**Mjg* 
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a) x>K^;i/*^— t?j&ife^^-r. 

b) lmg^>/^li/i «T©jRST»»-fe;PP-^|K|t<7)^^^ lc: |^ 
@B?iJ#^2, 4, 6, 8, 10. 12, 3('IBmo^^U^KiB?iJ) 

Elite. x>K^;u^^— fcfRCEI, MCE I, PCEK £/NCE4(D <J 3 ±)U^mm 

H2tt. *»S!X>K^;U*^— fcfRCE K MCE I , *«taCNCE40 U 3-fe;P^» 
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86,1 NCE «"5*fc*tt*3 K>0^^^ L ^ 3 K>*T*«." 
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ttAvj.r ^ygE^Sj Ala. Arg, Asm Asp, Cys, GI 

n, GIu, Gly, His, He, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, &± 

**WIC*^T rX*U*^V® m tit, DNAEJ» W6 r RNAEM 



Uyyx -^-'J-fe*- (Rhizopus oryzae) CP9600l'#«U FERM BP-68 

WlT§1S3 ^ f=1 9 9 7f4^2 1BftmKSnT^. 

• +h- ->*d<7** (Mucor circinel loides ) CP99001«ctt. FERM 
BP-6 8 9 0©SK«© fei , IIgM^lISfSf^7fl:i9 

77-fa7-ftX-Z7>7 ( Phycomyces ni_tenx) CP99002#c«;, FERM 
B P — 6 8 9 1 ©«KM© fed:% l 9 9 

9 ^ 7 ^ 2 Hf*tt-C*f££*lTH*. 
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(D IlpH^i^pH 
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fcf£;8£-frfc«#<Z>^l&5£«ttrau S2SpHfc::m}5^ISfc£i5&<7>5 0% 

U • *U-fcf-**©x> Fiffrft-t— £Ji. CMC a s egliTcDM 

5ipHtt*?j5T?*S* s » pH4~8lC*5V>T»^fiH££*rUTtr>*. g;&» 'J 
3-t;U^|Sfe55ettT©M5gpHtt^5T*S*^ P H 5 - 9 \Z& ^XM ^fS 

Azi — )V - It— v-T-o-T tXS*OI> CMCaseS 
ttT<0SapH«#j6T&<5#» pH5~8 fC^Ti^^tt^ 
£fz, U 3ir;U^I$5feffittT<DMSpH«:pH5~6T&S#, pH5-9 

77^37<tX • zf>X4*OI> — CMC a s efiH 

&, U 3"fe;i/^^l»^i£ttT<Z)SjgpHti*?j6*C*$^, pH5~8K:fc^T 

• tfU-£-fi3fe<&X> H^At-tftt. CMC a s effittT^S 
>Si&^te5 5-6 0tT*^-5^ 4 5-6 5 r \Z& ViTE5V>l£tt£^T LT US. 

VB±)\s^mm£m&x(Dmmumm$)5 5x:x&z>rf. 45-6 or 

An-JP • it— >^D-fTX©l>HWt-ftt. CMC a s e*£14T 
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<Dmm&mte4 5-5 sras^, 4 o~6 ox^iz^^xm^mm^mvx 

7 7-rnT< ir* • -f>X»i> KiOk*— -iftt, CMC a s e«14 
TOSJgjfififcU 5- 5 5tt^5^ *U4 0-6 0 *C fc*5HTSS<,>igtt£*r 

4 5-5 5t:^^T^^gi^fLT^5, 

©SIMOkDa, Azz— ;U • 1^'>*D^X&3f5<Dfc©te&4 1 kD a, 7 
7 ^ 37 < "t^ * -•^>7>fi^O ; bOmiJ4 5 k D aTiSct^ti. 

ttiBJiJ#^l 6 07 5yggBB^JT*-5Z:<!:**T#5. 

— -t;i/7-iftctt-fe;i/p-^/w>^-f>^Kpc-r> (cbd) rftju 

■fe ;i/ n - x / \* t-V > ^ h* ;* -f > fc © j; 5 j§gE?y $ nx ^ -5 d 

<t#?fca>a&6ftTtr>3(Hoffren. A. -M. et al.. Protein Engineering 8:443-450. 
1995). 

Xaa Xaa Xaa Xaa Xaa Xaa Gin Cys Gly Gly Xaa Xaa Xaa Xaa 
1 10 
Gly Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa 

20 

Xaa Xaa Xaa Asn Xaa Xaa Tyr Xaa G!n Cys Xaa (BB?>J#^ 1 7 ) 
30 

<±BEE?"J«f', XaateM<07'S/B£«:3K-rj&<, 2 0, 2 1. 2 2, 2 3, 2 4, 
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3 0, *JJ;tf3 l&©Xaatt#asi,ft<Tt>J;VO 

Gin. Ala, Ser*Asnfc£T*S©#a«T*S*t. LysT*S«tt&K ft 
#*nfc#3iE5!lT**Asn©^K:»4A S p, Pro. Gin, Tyr*Alafc£T**©aia 
«T*a*t, *tt*LysT*SW4fc^. *«W* 6f4 , RCE I , II, m^rCEI© 
^u-x^y^y^f^^y^^ #aS*lT*SGln-Cy S -Gly 
-CIy©^fcttLysT*rj. MCEI. IKD-fe^n-*,^ >5=V >^ H*f>fc*n 

*»Wtz«fcSBi«tt75>'KE^ (I) J^fca-fe^D-*/^^^^ 

Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Gln-Cys-GIy-Gly-Xaa-Xaa-Xaa-Xaa-Gly-Xaa-Xaa-Xaa-Cy 

s-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Cys-Xaa-Xaa-Xaa-Xaa-Xaa-Asn-Xaa-Xaa-Tyr-Xaa-GIn- 
Cys-Xaa ( I ) (gg J>J#-^' 18) 

(±iaE*j«K xaatt^n^tiffis©T5y^s^^r^, 20, 21, 22, 

2 3, 2 4. 3 0, *J;tf3 l^©Xaa^tl^tl#SL7 t j:<Tfe c t^ 0 

<tt2 4ffi©Xaatt#fiEL^^. 1 1 flkfe.fctfa 3 &©Xaa©^Tn^-^« L ys 

Cys-Ser-Xaa-Xaa-Tyr-Xaa-GIn-Cys-Gly-Gly-Xaa-Xaa-Trp-Xaa-GIy-Pro-Thr-Cys-Cys- 

Xaa-Xaa-Gly-Xaa-Thr-Cys-Xaa-Xaa-Xaa-Xaa-Xaa-Asn-Xaa-Xaa-Tyr-Ser-Gln-Cys-Xaa 
(II) (IB^US^ 19) 

(±fBsaw, xaa^n^n^©y 5 y^«^-r^, 20, 21. 23, 

2 9, *J:tf 3 0&©Xaate^n^tt#£L&<T*>cfc^ o ) 

$f^L<(i, T^y^ie^j (id 1 itt* c kac3 2ffi©xaa©^rn 

^□-*/W>^>^K*-f>tt, Il^tUll 7S;|E5) (HI) 
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Cys-Ser-Xl-X2-Tyr-X3-Gln-Cys-Gly-Gly-X4-X5-Trp-X6-Gly-Pro-Thr-Cys-Cys-X7-X8 

-Gly-X9-Thr-Cys-X10-Xll-X12-X13-X14-Asn-X15-X16-Tyr-Ser-Gln-Cys-X17 (ill) 
(SB^J#^2 0) 

(±1212^*, 

Xlte, Lys, Ser, £fcteGln£^U 

X2te, Leu, Ala, Val, £7c teGly£^ L , 

X3te, Gly> Tyr, £&teSer£SU 

X4te, Lys telle 

X5f3, Asm Asp> Gly, ££te:Met£^L, 

X6fi, Asn, Asp, Ser, £7cteThr£^ L, 

X7«, Glu, Asp, £fc«Thr£*U 

X8«, Ser£fcteAla£^U 

X9«, Ser*&ttPhe£^U 

XlOte, Lys££teVal£SL, 

Xllte, Val, Asp, Ala, * jfcteGly£3SU 

X12te, Ser, Tyr, Gin, £ Ala £ 31 L , 

X13te, Pro, Glu, SfettLysS^-T^, & £ ^ te# ft-tN\ 

X14te, Asp, Gly, ^JtHAsn^t*^ Wi#EEir?\ 

X15te, Asp, Pro, Lys, ££teGlu£:SL, 

X16te, Tyr, Phe, £fcteTrp£^U 

X17te, Leu, Val, £7ttelle£*L, 

-r.) 

Cys-Ser-Lys-X21-Tyr-X22-Gln-Cys-GIy-Gly-Lys-X23-Trp-X24-Gly-Pro-Thr-Cys-Cys- 

Glu-Ser-Gly-Ser-Thr-Cys-X25-X26-X27-X28-X29-Asn-X30-X31-Tyr-Ser-Gin-Cys-X32 
(IV) (I2?'J#^ 2 1 ) 
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X21«, Leu i; 7c taAla£:gU 
X22te> Gly£fcttTyr£&U 
X23te\ Asn £ 7c f i Asp 
X24te, Asn i; 7c Ji Asp 

X26te, Val£7cteAsp£:gU 

X27ta, Ser£ 7c «Tyr£g|U 

X28JS, Pro£r^T7X &-5> ^te^ft-i+T, 

X29te, Asp£r^f#\ & -5 Wi^ft-ttt", 

X30te. Asp £ 7c «Pro£igEU 

X31«, TyrS&ttPheS^U 

X32te, Leu^7t«Val^^-r) 

I2^J#^2 2, 2 3,4JJ:^2 4©lr>rn^fl!)7SyKE5UT*-5c:t*iT ? **. 

Cys-Ser-Ser-Val-Tyr-X41-Gln-Cys-Gly-Gly-Ile-GIy-Trp-X42-Gly-Pro-Thr-Cys-Cys-X4 

3-X44-Gly-Ser-Thr-C y s-X45-Ala-Gln-X46-X47-Asn-Lys-T y r-Tyr-Ser-Gln-Cys-X48 
(V) (@H^J#-^2 5) 

X41«, Gly £ 7c teSer£:g|U 

X42te, Ser£fcttThr£^U 

X43ta, Glu £ 7c « Asp 
X44te, Ser£ 7c «Ala£SU 
X45te, Val £ 7c «Lys£^U 
X46te, Glu£ 7c teLys£^U 
X47te, Gly i; 7c «Asp££U 
X48te, Leu£7ctelle£3|-ro) 
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X > K ±— fcf {3 tt# * 7 -f ^-r y * H * -<f > (catalytic domain : CAD) 

-tTCtt^^^-fx-fy^ K^-f >©±gf£«t (Ser£fcteThr$fcttAla) ~Thr 
-Arg-Tyr- (TrpSfe«TyrS^«Phe) "Asp-Xaa-Xaa-Xaa-Xaa-Xa 
a- (CystcfcteAla) (IHJ'J#^2 9) £U5#j§ffi3W#:£$nTtr>.5 d 

#kWsMim&M (Tyr-Xaa-Xaa-Xaa-Ser-GIy-Gly-Xaa-Ser-GIy) (g2?lj 
##3 0) a*#aET3Cl££!fcJ! 1 L&. 
*»^tC«fcS»^tt7 5yKE3?iJ (VI) *^^5U>*-®«CD-gg^^^-r 

Tyr-Xaa-Xaa-Xaa-X51-Gly-Gly-Xaa-X52-Gly (VI) (@2^J## 3 1) 
(±fE@2J'J*, Xaatt-5-n-6tlttlc07S/figSS^L. X51:te«fctfX52fcl:*-n^ 
nSerSfcttThr^^L, ft£L<it. X51*5«fctfX52fci:Ser£^-r.) 

u>*-m«o-^«, »*L<t±. T^y^gB^ij (vii) a>fc&sc:<£:a*T 

Tyr-X61-Xaa-X62-X51-Gly-Gly-Xaa-X52-Gly (VII) (I2^J## 3 2 ) 

Xaatttt*©75ya»»«r*L, #£L<te, 3 &(£>XaateAl a, lie. Pro, * 
fcttValfc^U 8{£tf)XaateAla, Phe, ££teLys£3lU 
X51*3 c t^X52fi^n^nSer^^«Thr^^L. SFi;L<te. X51*5«fctfX52ttSe 
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X61WXys£;fcttSer£*U 
X62 it 1 1 e * it «Va 1 ^St. ) 

U M££?£L<i£, @2^iJ#-^3 3, 3 4. 3 5. 3 6 

(SerSfcliThrSifcteAla) -Thr~Arg-Tyr- (Trp£fctaTyr££:tePh 
e) -Asp-Xaa-Xaa-Xaa-Xaa-Xaa- (CysSfcJiAla) (@5JiJ##2 9) 
t^^^aE^J+OAsp*^ 6~ 1 4 *?£L<«. 7-1 17$; 

ill, Ht-Jf*b<tt9 75yKas. ±«£fcH£iH,TH£. 

*f&w<Dffl<Dmmz&n&* d) ~ (v) o^fn^s&s 

#^©s>J0>J!8<$K:j:fttf. y^ymsE^j (vi) (vii) a>*>&?>u> 

#5g§8©#J©&«6k:<knfcf. 7$y&g5?'J (I) ~ (V) cD^rn^^&s 
tJl'O-XAW >T-f >^K;W >43<fctf7ayKHE?iJ (VI) (VII) 
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i) 77$'J-45 tcji-r-s. 

ii) &vtw 

r77$'j-4 5i:it5j x>h*^*t- fcfte, #^-r^r K^w 

>P^(C (Ser3;;tteThr££:teAla) ~Thr- Arg-Tyr- (Trp£ /tteTyr^fcteP 
he) -Asp-Xaa-Xaa-Xaa-Xaa-Xaa- (Cys££teAla) (S2JiJ#^ 2 9 ) 
©WJiJ$^f^l>K^Mt- tf£^5 (NiceSite view of PROSITE: PD 
OC00877 or PS01 140. PROSITE Database of protein families and domains), 

Ml4*07 7$'J-4 5t:mj x> Y7)Vtl-f— ift Ltll 
T\ EGV^>NCE4, (Saloheimo. A. etal.. Molecular Microbiolog 

y 13:219-228. 1994) »6nT^5^ ( dtl £ te£T-fe;i/n-* A< >^f 
>^K^W >J&*C**gfl!MC&5 (Schulein. M. . Biochemical Society Transact 
ions 26:164-167. 1 998) 0 LfrLUtfZ. *f89?fc«fcS&^Ma*<06«©i> 

#i$fzwu sb*ij#^i. 3, 5, 7, 9, ztcitiMzmmzn&T $ smmm&<£/vT« 

^■1 >ftlZfo& (SerSfcfiThrSfcttAla) - Thr - Arg - Tyr - (Trp£7tteTy 
r^fc^Phe) -Asp-Xaa-Xaa-Xaa-Xaa-Xaa- (Cys££teAla) (S2JU# 
^29) T&^^S^iiE^^^nT^SfeOD^tfenS. -fe^D-* 

#-5fl. 3, 5. 7, 9, l i fcfE«££tl£y 5 y K6E?>J£$A,-e&5* 

>A^@^S«^n^,o JKT. I2JIJ#^1, 3, 5, 7. 9, £fcttli£32tt 
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RCE IK RCEIII, MCE U MCE IK &«fctfPCEI 

E^l, 3, 5, 7, 9, *fcfilil:Bisn«75/iE 

AfcWfctt, l~tt50ffl. ffSUtt, l-«3 0fl, JEfcfftKtt, 1- 
»9fl) ®75y^#i. #A, BUM. ^fetJiMi'o^^Cfc 

»***#lnU^^«t-5»c:Bkae*nfeE5!l#^i, 3, 5. 7, 9, s&fctnK: 
3. 5, 7, 9, Sfcttl ltlB*©8S[*T$y|IE3Fij 3 &^a:*^> 

<<>&7$ymmm <n ~ (v) ©^n^^^-r^^^^^n^sa^^ 

i« 3, 5. 7, 9. Sfcizi i \z&m<D&&7symmw (±)in-x;^> 

5, 7, 9, gcfctti 1 f3lS«Sc©^7 5y^iE^b^^^>/\^^^tf £ 
*13„ BSafc* LTtt. 'J>*-tt*©-»#a*7 5/aEW (V 

I) (VII) *«TJ;3K:a[3g$nfcE^J##l. 3. 5. 7, 9, 

«*o-«»»**es:a!$nfcEj!i#^i, 3 , 5, 7. 9, itancEtca 
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fz, ±jvu-xju>^^ >^k^w >imm (i) - (v) (D^-rnfr&m? 

«fc3£Bfe£Sti, 3&^U>"*-ffi«©-gp^ie3HJ (vi) (vil) s-s-r 

e» \z&& $ titzmmn 1 , 3. 5, 7, 9, asfcai 1 \zmm<D&&y =l y 

1 70, T^s^t^T^s. v yfi-mmo-uftiz&tfz&mzi-mem* 
bd) 43cfct^u >ti-M®(D~&ftuft<Dmi&rf&m2ntzmzm^i , 3, 5, 

7, 9, STztel 1 ICfE«^^>A°^K^^fe»n-5. t^D-x;H>f^ > 
^KpW> (CBD) *«tt^U ^^<7)®«iC*tt«3S:feoD»[ 

P^'fT* v# >\Z&ftZ>&&<Dmt* l~*tJ2 0<@, £?£L<te, 1- 

BD), U ^cfcl^^-f^ > (CAD) 

<Z>SI*£ri*efr&$ftfcgE?iJ#-^ l , 3, 5, 7. 9, 1 1 tCfE®<£>^ >/t£ 

st**^frfe>ti5. -fe;uD— ^n-f>x>f >^K^-f > (cbd), >j>*j-mm<D 

%>&.T$tl5 vt> K*-f> (CAD) ^^©MW^Ottl 

1~&J10{@, £?£L<te 1 ~&J5<H. 

S2?'J#^fl, 3, 5, 7, 9, 43=ttXl 1 ©E^J + O-fe^n— >5V > 
^KpW > (CBD). U fc.fcZfc&^l'-rw v$ K*<> 

(CAD) ©ftffi (7 = yiil#^) ttTSB©iiOT*S. 

CBD U>;fr-Hg«<P— ggfr CAD 

S2^|J#^ 1 3-38 9 9- 1 0 8 109-315 

IE?«J#^ 3 3-38,50-85 127-136 137 — 343 
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B3W»5 3-4 0 1 2 2-1 3 1 1 3 2-337 

@H^J#^7 3-4 0 1 0 4-1 1 3 1 1 4-3 1 6 

Se?iJ#^9 3-4 0,5 2-8 9 1 5 3-1 6 2 1 6 3-3 6 5 

ESIOTll 3-4 0 1 1 5-1 2 4 1 2 5-3 2 7 

^fgBJte, 3, 5, 7, 9. Sfcttl 

5, 7, 9, sfctti i*cffitt$ns7$ygeiB^j&zi-H-r-53ifi^ (s^u 

1. 3, 5, 7, 9, £jfcttl 1 £E«Sn37S/&H#!K 

3^ & & 5 y o — ;7 £ ffi £ n - K T 5 5t{5^ £ rtV\ -f 7' U XT £ — 
dCD^D-y^ W098/03640^(CfB«©X>K^;U^^— if N CE4jt€^*5 
«fc #W098/54 332# fC fBt&CD X > K tzfSCESiUS^ itt/W^iJ ^-f X L 

A^e«tlW»$tlfcftfl:SjRiftr5 DNAitl NCE4itfi^ 

SCE3it€H^ ffilsJ^^^-HT^aie^ifelWia^ffl-r^CtiTS). «fc?)JM* 

SfeOSrfflVi, ECL U>7 b DNA/RNA ^^U>^aii>X^A (77y t At 
«) ©^SsKlfl^T. lB#F B 1(7)yi/A^yij^iz-'>3 > (42<C) <D&, jftfEy 
□ -:7£^iraU 15B#p B 1 (42*C) /Wyj^Viz-^a >£frofc&. 0.4* SDS, 
6M m*^JP0. 5ffif»SSSC (SSC ; 15mM * X = MJ £ A, 150 mM mt±h 
US/0 20^f8] 0«fe» * 2 ISift D 35 U , 2fcfc5fflF««SSCTML 10»M© 
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n§ 0 uO«J;5aift*ftA»*H 09*fcr, Tomme, P. et al., J.Bioteriol. 177:4356 
-4363,1995(CfS®$n^^S{C^oT^3gT#-5. 
X> KSOkft:*"— tfjtg^F 

y^se^ij, -e-oafe^ %tciz^ti$(Di®m&$:n-\i-rz > x?u*7- 

r*DNAEWtt«t^*0 % iol. E*l##l, 3, 5, 7, 9, SSfctt l 1 
£TF, X>K^;U*^—- fcf RCE I, RCE II, RCEIIK MCE K MCE IK *3<fctfP 

cei M^fc-?-n€,(Z)3Sfi^s-$f>{cttwrs. 

(1) X> K if RCE I i5«fctf-€-©jt<£^ 

*»WfcJ:Sx> fcf RCE I tt,|3yiJ#^ltcSBtt$nsi~3I5#05 

^K(DN^j^^ii,M(3iB^J#^ 1 <D -23 — lf^T075 ^ Kffi^J^fcfi^-©— 
tf RCE I OBfeS^^KO-atLT^^tc^SnsfeOT?**. d 
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— fcf RCEI I^filftStlS. ^-©A^^g2^J«, iHJiJ#^2{cfBa$n-5p? 
(2) x>K^;^^— ^ rcei I i3«fctf-e©iH5^ 

*»W»C«fc<5x>K^*±— if RCEII tt, SBJiJ#^3{CI5«^n§l~343# 
NsfeWfctt, JtEWHlO -23— l#*T©75/BE^Sfctt*©-«^ # 

an £ n s c: i 5 a*, ^ ©E^Wttfln $ tifc # u ^ y ^ k fix > k -r- 

ir RCEII Oi»l!^^ KO-li LT^t^Sns t,©-p*4. CO -23- 

~f~ ti rceii mfe^mmznz. ^oAmtbmmt* m^m^ztzm^n^ 

**U*-^KE5lJtt. l-3#©ATGTi&£B, 1099~ll01#©TAAT*STT-5*-- 
:/>U— 7^r >^7l/-ASft5. 70~72#CD;* ^7 KE5TO343BI 

(3) x>F^#±— fc? RCEI 1 1 *3«fc^0!>Jie^F 

*«9!lCj;Sx>F^;kfr^---fer RCEI II te. E^J#^5{ZfEi££n<5 1~337# 



WO 00/24879 



- 21 - 



PCT/JP99/05884 



an s ft 5 d £ a« » * a*, z. cde^w^jp * ft * u ^ y ^ k «x > k ^ 

■tf RCEIIIOBk^^KO-aiLT^RKlC^^ftSfe©-?*^.^© -23- 

-if rceiii ae^wtsft*. toimmwrnm. mvmmiztmznzz 

^^^KE^J©-fflSfctt^*#r*fe©T*S.E^J#^6tcffi«Sft«5^ 

^'^^KE?IJ*±. l~3#cDATGT#i£0, 1081~1083#<JDTAAT&7T5;*--;/ 
>'J-T-r>^7 1/-A*tt5. 70~72#©j*£ l^^KE?>Jtt3378iS 

a> s & s mtMm 5>>n$ son*® 7$yt ic^/rr -5 . 

( 4 ) x > K if)Vft -y — M MCE I 43 jjtfzr?- 

A ^ 31 ©Nsfcig (- te, 3E (C E?'J## 7 CD -22 — 1 # £ T CD 7 ^ / ^@2?<J £ £ tt-t- CD 
-Wi^ti^ci^s^, dcDEJiJ^#iD$ftf c #u^y^K«x> 
tr mce 1 ©ak^^^ K©-it LT**wi:fi$$n*fe©T**. 

CCD -22 — 1#£TCD7^ /&E?'J«> ^Ofe«)Oy^JK^Ki#A6. 
ft^o «fcoT*©-fiB©E8li:tt. ^^^^^KjStttff^rS-eoffi^E 

$kt LTmmzmzmpi$:hMMTz>$><D£-?z>o 

Hfc*$gg§K«fcft#. E£iJ#-^7cD7 5 /®?E?iJ£=i — KT£x> K^*^- 

— tfMCEiae^^^fts. ^v&smwimz* &&m^8 \zmm-znz>*? 
i/t? KE«o-»$tttiasf nfeo T j(s 5f EWMSKEissftss 

^I^^KEJiJtt, l~3#CDATGT#ii:0, 1015-101 7#OTAATiH7-rs^-—7 r 
>U— 5 s -f >^7l/-AStt5. 67~69#(0^i/ U^KE3FiJ«3i63Sai 

*^?i*HuS3fiJc^>A^S|ON5f5S»7 5 
(5) x> K^;U^^— fcf MCEII ^itffolfi? 
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***fc.k*x>K*;i,*±-* MCEII tt,E*W9fcE*a*i*i^ 3 6S# 

iD^ns.i^s^ d ©E8W ftta $ ftfc # u ^ ^ K tex > K ? }Vts ± _ 
if MCEII ©M^^K©-«tLT*»9ite«n 5fe(0T * ft-2 . o , 22 ^ 

©Eaittt, ^^^^H»ttft«»r**o*»E«K:aiA. am*® 
^— e mceii ae^*««tt$n*. wattswtt, e^i*#i oidc*** 

^S^WKIEMl 1-3#©ATGT»3:D. 1 162-1 164#©TAAT*TT 

(6) x>K^^7^— tf pcei js&ttcofcfc? 

**MK:J:sx>k^*^— tf pcei tt% Efl#*i 1^***131-327 
©M^t^HftlEWl 1© -19~-l#*T©75y*E**fctt*©-» 

tfttiosn* c:oE5«3&Jf*ip*n*:#ij^y^Kttx> K^;k& 

•^—ii pcei aew««$n«. *©AaittEaitt, e?ij#*i 2ice*3n 
^^HE^jo-spsfctt^a^-rs^o^^, e*j#*i 2 £e* 

*n***U*^HE*Jtt, 1~3#©ATGT*&SD, 1039-104I#©TAAT»Tr 
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liters 

$ tlT ^ § t, © Cri 3 d i -5 . 

*fc*tf*MHM*LTtt, M^^o 5t 7 ( Saccharomvce.O « % A > 
^7 (Hansenula) m. (PichU) flAtf-fr* 

^P^iiX • -fe Uldi/JL ( Saccharomvces cerevisiae ) &&Vfq>tl2> c 

Gg#j&Stf©fffti) ^gf^^i Van Arsde]li j N ^ ( Van ArsdeH> 
J.N.. 1987. Bio Technology, 5. 60-64 ) l:«kotSfSnT^5. ftoT, d 
0^^^p#M^{C^^T^©^^-r^^>A^S^^^- fr ^^ « 

C 6, CIO, E 4 #Bg) 0 
E*JMl. 3, 5. 7, 9, *±«lii:E«©i>K m ^ mc 
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^fiAsn-Xaa-Ser/Thr(Ci5tt^>Asn, Ser, &£tf/£fcteThr©f&©75 y ^vc7) 
JlttWJCfcL AsnOAsp^fcttGln^BSI, Ser^fe «ThrCDAIa, Gly, * 

I23«-^ i©4 5S^fc(J4 7#©7$y K£gg jM&© 7$y^i:ii$nfc 

s5W#"^ 1 ©Bfc~£7 5 y BgE'#U 

IB?IJ#^3©4 5#f:&«4 7#©7£yKSSj&*M©7*yiSKa&£n& 
I5?'J#-S§- 3 ©&^7 5 y m.WM. 

E3RI#^5©4 4#Sfcli4 6#©75>'SSS*tj|!i075yi6l:tft$nfc 

I2^J#-*f 7 © 5 0 # £ £: 5 2 # © 7 5 y g&glg ®75;il;li$^; 
SB^'J#^- 7 ©3^7 5 y §gE?«. 

I2?iJ#^9©9 9**fcfii 0 1 #©75 7895**1075 yftlctSSSn 

fci5?!is^9 ©es:^7 5 yggge?o. 

7 5 y^IE^b&^fc©^^? £>*13 : 

IE?iJ#^l©4 5#£fc«4 7#075/iSI. *5«fctf 9 0#££te9 2# 
©75yK3SS*3<fctX/*3tttl 3 0#*fcttl 3 2S©7$yge3SS**«l©7 

5 y^(cfi^$n^:gB^j#-^ i (D&f7$ ;mMW. 

S2^J#^3©4 5#Sfctt4 7S©75/iiS 1 ^cfctf 9 2#*&tt9 4# 
©TSygggU^ 119tS&ttl2 1# ; I2 2#^cttl2 4# > *5«fctf/ 

#-^3©3fe^7Sy^i5^J. 
I53*J#^5©4 4#££«4 6#075y8ai, *5«fctf4 9#£fcte5 1# 

v>7$;mmm, 1 2 lttfeui 2 3#^i^vs^«i 7 1**^^1 7 3 
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s ° 7 " J M**tffl©75 y mzm^ntd^m^ 5 ©aacrrs y we*. 

E3Wtl04 7#0 Sa *Al.l:, 9 2#©Ser**Gly^ 13 0#©Asn^Asp 

IB^M 3 © 4 7 #©Ser^Ala^ 9 2 #©Asn#GInfc. 1 2 1 #©Ser#L BU 
1 2 2 #©Asna*Aspfc, 1 5 8 •©AsntfAspK . ■en-tfftaftSftfcEJS 

E*J##5©4 4*©Asn#AspK, 1 2 1 #©Asn**Lysfc. ftlfnii^ 

ntcmmn 5 ©&i57^ y §§ejij> 

13^lJ#^ 7 © 5 2 #0S e r#Glyfc«a$nfcE3«* 7 ©8fe*7 5 y BE3I. 
E*J## 9 ©101#©Ser*«GlyK:flHft$nfcE^#^ 9 ©1**7 * y KEW. 

*DNAEW**#rS. .fcD GTAGN. GTATN, GTAAN, GTACGN, GTGTN, 

GCACGN> GTTCGW©DNAEW**i*T*. dtl 6 ©DNAE*J*S*fc ^ d t tt% g 
^^©te^ftT^SmRXA©^^©^^^)^:^. 
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77^;WX (Aspergillus) « % - h'JnfiK ( Tr ichoderma ) JR, 

-^7A (Acremonium) «£fcfcfc:71fy ( Fusarium ) JRfcJRTS fcOTfc* £ 

Micola insolens h 7:^1^7. • ( Aspergillus niger), h ,j~ 

1 tiU-T^ ( Trichoderma viride ) tiffins. 

fct. 16~18#OATGT^^D, 1 0 3 0~1 0 3 2#C[)TAA-e||7t5t 
"7 , >'J-T^>^7^AStt5. 8 5-8 7#©^^U^HgB^lj 

«*ti^rn^as^»«, »-5ir»ttjfitt»cj:s«fi 

#&i£«Ts^ffi^ll«sns. altera:, *^»cj;Sx>K^;i/*^— tf 
TO 5. 



WO 00/24879 



- 28 - 



PCT/JP99/05884 



x» x> K^;^±--fe^m^fc«ii;i/^--tfM%T« : fi-fe:;uo-x^-w^ 
9§ i~ £ a ± bb^j* a , k -t ;p d - * ^ mmm zmw? % z. t \z ± 0 

£fc&6T£<S. Lj&>L&j&«£>* m^\Z^X. V-*>tf&1t\tT 

)Vts j—¥ mm S fc tt-feJb 7 — t?8MS!«& * «J-T3 Z t \z «£ -3 xHJfi $ tlx & «fc 

<£«-rs^*fea^3i-6*i£»"t"S«^» 45~55T:g&©iaSn?, 0.2-1 ing/ 

i©^>/^^»Kox>K^;p*^-i?»**ffifflTS3i<h^<fcDffiS'rsc:t^ 

45-~55'Cegtf>iagX% 5-100 mg/lCD^ Wt£7 jftK<Z)X> H iffr-ft-)-— if 

nm.oium.x*. 2-10 mg/i©^>n^»jS©x>K^*±— ifs^ffl-rscit 
^& «k ^ffi. $ &m k h l . n e> £3$c#-f s d t #x* & z> . 

*«EK<fc*ife?WSa/£&tt» ^SiStt&J (7it>tt. ;-t>ft- 
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^>-t?>*;U**- h (LAS), 7J^^7x-H CAS), 7*77-* 
l-7f>XJU**- h (aos), 7J^-;Hh + ^^ 7l ^ F (A£S) ^ 

-r>**fitt, -»KI*«©K<> + K:ffl^&n*llia*^^, N a OH, N 
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'J-/yx-*.j-g-CP9600I» (PERM BP-6 8 8 9) *. *« ( 6 „ 
=■ >X?-^J*_, 3.0* Mwt. ^,3-*. 0.5* MgSOWHzO 

0.15* CaC03) *. ircT*i 5 *»t, ft . 3Bm»«®«. m****^*. 

i***a»«-fe;P5— amnrnt Lit. 

* * i> MH>ft«. * 6 * B» |. 25M©i8g E y >t^ASTTS(tJW» JC 
ro-Prep Methy! HIC Suppor, «**D7h« 7 ,- tfJWMBtlli 

„ K5#5 h u -xttw cams, mmu-ct^ vtz. *<z.m*>** 

M7->*_9A«** i.zsii»6 0. 2 5Mro©x? y y7<Xig(Kfe (:J:0S 
= OWK0iimi,fc.£«) Macro-Prep Me.hyl HIC Support *** B Thsr 
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fc**fcllacro-Prep Methyl HIC Support ^DYN^7^- WMHWK 

»5. 0ml/minT«Lfc.*fc:JK<^>*tt20i,lTf*ttJL>tH»K:ij 3-fe;KD^^ 
4ISttMI<B»6ftfcOT. ^-;H.fc. c CD Macro-Prep Methyl HIC Suppo 
rt a^DTh^y.-iaMMDILfT^ac^j^ 

^^ttBf^800nl$50iDMm«flfft (pH4. 0) ttl O^ttRL, 8.01 
® iSiU *®"5 1 &23«lft*6^'i;a&50Bll»Kliflftt ( pH4 . 0) TWfcS-fr/u 
MonoS KR 5/5 ^*>^7N^7^(77^^Ht7^8) fC*£ 
m9ml/iinT7:/:7-fl,fc. affttA (SOmMftgaffftt. pH4. 0) 

&B (lM NaCl&^tr50mM»K«««, pH5. 2) ©U-T^5?x>hK:J:OflE 
ao.9nl/.inT*fflL>t. fl T< >J 3-fe;KD^»SStt^»< B» 6^ 
*#*Lfc.;i© MonoS HR 5/5 HK*>* h^?-, -fc«fc*3*S350l3 
fcOJELfrfcl^ «f«i>K^;p*^-— »*RCE I i LT**Lfc. CORCEI 
ttSDS-PAGEfc*^T¥-a:/t>K**L. *©*HP* (MW) tt»40kDT*o&. 
SDS-PAGEtt. MPU-12.5LH/ts;** (Zh-^ttB) U *»*,fctf* 

fitt^fc«f+©«a»att^#o^ ffi(c ^-, fc- ft?mx*>y-in^ S ds- 

. -b— >^D<^CP99001*(F E RM B P - 6 8 9 O ) £igi*!j(3. 
0* n->^-7".j*-, 3. OS 3.0% Wn-X. 0.5XMgS04-7 

H20. 0.1 5X CaC03) + , 28"CT^ch 3BH**©*. tf*&*£L 

-Oa^^;i,^-ifra^i20ml^*M^i.5M^T>^-^AW^(c^ 
o-Prep Methyl HIC Support K ^ 7 ^ _ (y;H*«25 B U A< ^ 
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K7#7hD-Xti:«> \zmmz. Oml/mim^X^ L&. Jfcfc, 
ttBST^fc^A*** 1. 5Mfr<=> 0. 3^^0X5^ X7^X8K&fc«fc0«Ej* 
5. Oml/minTitffiLT. ^Ilfc. c©7^, atHT^-^AM?** 0. 61MD£ 

64. 3ml£#SlL£. Cl<£> Macro-Prep Methyl HIC Support SMc^D"? hif 7 7-r 
— tw«fc54J-M*140»OjgL/ff^: , 5Ctfc«tO, ig«±rjtf£l710iB 1 £MSU fil 
tt®^900m 1 £#fco 

fcS.kSfcWlSiiU &£^i;#>l. 5M©«ESS7>*:^A&T¥«fc;^;fcMacro- 
Prep Methyl HIC Support D7 h ^7 7 4 — (£-*;Hfc8!25inU A-f^-y 

H7#5 h U-XfrM) KSftim Oml/minTTy^-r L/r„ 1. 5M6£^T> ; E 

-•^A?gi£,0. 9MSl7>t- ^A^ttSX-Sry XT8KS5. Oml/minT?s£ L 

7io ^{Cl^-r^->7KI < J30inlT^ttit7tii^(cU 3-fe;K0^HI$£fiH4#3£<B«> 
£>nfc<DT, C£>Macro-Prep Methyl HIC Support atzK^n^h^ 

»C«J:S^ii[£3lHl3l«OjgLfi : ^'5c:ttcJ:0, MXgT<Dg'!4{iI^900m 
J£ttii#90inl£»fc. 
mz. ^(DSttiS»90ml^50»iMfti6IS«ffli (pH4. 0) KIT 1 OMRL, 900mlCD 
iSifctU -?-©'5'&150inl&*e^i;*50iiiM^ffiig®aK (pH4. 0) T?f^$tfc 
MonoS HR 5/5 i<t/^n7h^77^-(77^y7/Htri'ail) \Zffi. 
mi. Oml/miif^:/^ Lfc. H«^A (50mMH$gfg«i& pH4. 0) £«« 

*£B ( 1M NaCl£^fr50mMg«i«, pH5. 2) © U ^7^7yl> h £<fc Oct 
jSi. Oml/ninTigaSLfc. fLT, U 3-fe;U0)^5!l*^#^< &n&®# 
Jgr^Lfc.r© MonoS HR 5/5 BB'T n"? 7 * -(C«fc*#®£6@l* 

ojgufT^t^ mwtz-y YVfrti^-^mmsx i tLTimstLfc. zkdmce i « 

SDS-PAGEfc:fc^T3i— ftA> K£$j*U -t©*HPS (MW) J*j$KlkDT&-3fc. SD 
S-PAGEtt» NPU-12. 5Li/^yiJP (7 1 — ttc5$£tt») SMtb&JctfSfefi 

tt^Hw^roaiaixsitt^^^fenfieofc. #^*7^>y-m. sds-pa 
GEtt^m^py?- KLowu^cA-r^-y k^#^ h u-xaaD&ffifflLfc. 
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mm 

77<:I ^ ^ ' -^>XCP99002*$ (FERM BP- 6 8 9 l)$ t 
(2. OX n->xT-7V*- % 3. OX ^7X7^ 2. OX Sucrose, 1. ox Yeast e 
xtract, 0. 053 KH2PO4, 0. 03* MgS0 4 -7H20. 0. 15X CaCl 2 . 0. OIXTt^ j 

28t:. 220rpmTJarlSrfi£fTfcofc. 3BISJ«r*<Z>fg, Lfci&IIJ: 

£®B*3&«ffiftl20al£«»*a&i. 5ilfifcBft7' >^E ~ *A©*«K:fcs «fc o \z 
ethyl HIC Support *** b??7 4 -mi^mzSmK/^*? y 

nTSULT. #HLfc. Z\<Do%, WBL7 0 . 3M©£#fc»5 

fz U a ■feJKo^^^SStt^gi < 6 i t c OiS^66m I 
lRLfc. C(DMacro-Prep Methyl HIC Support Wn7^77^-|:«J:^ 
■ SlOEttiOilLfrfc^.fcfc.fceK R**ttattfti200il S14tU^ 
660m 1 &ntzo 

--^f#etlfcStt®^©-5 1 65ml 5M«feK7 >^E ~ £ A(D®mz 

Prep Methyl HIC Support »*^7h^7^- (y;H**25«K A^^u, 
K5#7MJ-Xa«) (C^m0ml/minT7^< L7c 0 1.5M«K7>t 

= 0.75Mtttt7>t-^A»«ftx^ y y 7 -rXT?a[a5.0 B .l/.inT« 
Lfc. ^^K^^>*«30inlT*ffiLfcH»k:U3ir;i,©^»s gtt ^ a | <B 
«>Stlfc©T. dCDMacro-Prep Methyl HIC Support ^^D7h 

^^SL, J£ttiS#120inI£f#fc. 

C(7>Stta»I2QBl*50inll»ift««ift ( P H4. 0) iCTlOffiFWRU 1200mltf> 
^ tL " ^?^100ml£££^t;&50mM§mifMj (pH4. 0) T^aHtSi**: 
MonoSHR 5/5 ;*>/7 d v h y 4 - (y 7 . >7/ ^ IzM 

ai.Onl/minTT^-rLfc. ISffftA (50mM«ttlK*ftt. pH4. 0) ilf 
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(HINaCrs^tr50mM»BMI«tt» P H5. 2) <D U X7^->'x> h Oft 
ai.O B l/«inT*iHLfc. fLt, U3*;PO^»5S» tt ^ <BiC>5 ^ fcM ^ 
**HRL;fc. MonoS HR 5/5 i^>^7h^7^l:«k^l &12|11 

ttSDS-PAGBfc*^TJH-ft/t>K*5RL. (MW) tt»45kDT*oA 

SOS-PAGE**, NPU-12.5L^/t^o:;P (7 h-*SC*a«) *** U MM^tf* 

&teyMzmtt<om&i&&mwm<Djjmzft-ifz 0 *HP***>^-Kii. sds- 

fee 

MMMAi. : *»S«tt**fcj;5RCE I . MCE K PCE IO«»^n- X « 
• **«Al~3T»6^fc««gx>K^*^- ifB i ifRCEI , ||CE KPCE 

* casts an* u at^-, h©£*<M*=*#a«) ^m^^ 

m'jat^^ottt (»4*5t£|fcSl 9cmxi0c m , iif^g) £M 

*«x>K^*^--lf©^W^«tt 4 TSKgel TMS-250t^A (4. 6 mm I. D. 
X7. 5cm) (Xv-tfctt) *ffl^&lffLM>Wfc«k0, 0. 05% TFA ( HJ 7 ^Dgfrgg) 

°*l/»>inT^Lfc&«x>K^^ 

fc. X^>y-h'ilT}t ^>7yt^yh (/W*5yh'7#7h 

»*©X^>^-KttAlbuBin StandardCBovine serum albumin, fraction V, P 
IERCEa«)€fflH£. ««NCE4ttf098/03640^IB*©*i£K:fi£i r ^ 7 
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5 ZJ ~~ y —f >v is>xmmmfre>mmntmisit. 
M§k®n : 7*>y-*-&- ( Lam6eT Meter) L _ 12 <#a£ tt *# wws 

ffl^ : RCEItt55«C, MCE I , PCEItt5(rCT£j£:$ii7fc. 

mm : 6o^ 

fcfot&M : 4 0ml 

Si&pH : pH5 (lOmMm^MWW 

pH6 (lomMwmmmm) 



/rn xpo C7^- ) — >.,x. _ - ..... . 



M 1 36 

— P H 5 p H 6 

RCE I o. 5mg/l o. 5mg/l 

MCE I o. 5rag/l 0. 5mg/| 

PCE 1 1 ■ 4mg/ 1 0. 9mg/l 

S*fi!A5 :ft*S«K»*»CJ:*#pH»c:*JWSRCEI, MCE K PCE I ®fft 
MCE K PCE nciSUa-tJKD^ftSffiaSfftt^itfcliO, MSftft^ 
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«l>Hmt-W>^ tt B iISfteI TMS-250*^A (4. 6mm I D 
17. 5cD (*y-4tw *«^fcHPLC»«fteJ:0, 0. 05XTFA ( MJ 7 ;^ n »K) 

■J -ttW fc J: 0 ft 6 * ^ LT*Hfc*« N C E 4 * H i; 

«^^>^-K«Aibu m in StandardCBovine serun, albumin, fraction V P 
IERCE*tfi!)£flH>fc. 

tttttttt : 79^-^-^ (Launder Meter) L _ 12 (^^^^^ 

«*:NCE4. RCEI«55"C, MCEK PCEI«50 e CT^$i±^ o 
^ : 60# 

fcfoti&M : 4 0ml 

SJ&pH:4~6 (10mMg£&@9ft£) 

7-9(1 OmH h*JX- mmmmm 

9~10 (10mM^U^>-7KK^hU^Ai(g««g) 



ilC^^DT^^ H^SflS^st, RCEI 
MCEK PCEI©sapHI45~7T*0, PH5^8OttHT3SipHlc*W*» tt o70««± 
^ft^LT^ »flBT*«NCE4OSapHtt5T*0. pH6. 2«±T?tt 

aapHc^wiettoawaTosttL^^ofc. RCEK mcek pcei #7** 
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: 20kg? yS,*"- ^SWftStt SCW510I) 

: 55t: 

15181 : 60# 

pH : 6. 2 (6. 7mMU >MMffim) 

KfiflE*»3taafi«- cm-5250 *fflv*fc. m**ftnm 

^^MLAc. ?ttit>*>* #6CiftKtZ^#lO^©AL*fi|*SiJ^L (n=10h 
ii © * > A ^ 2ig * & ttJ L & . 



MB. . 9>n9Wi& 

a««-fc;u7— trn«tt 8 o. omg/i 

RCE 1 2. Omg/1 

^%fllA 7 : RCE I <r>&mm\Z.ttt S«»ta:Eii» 

*&^^»*»tt»«**WXfeUT**#a-fc;i,p-^$*|« l (|( 1 5 CBXI0cni) 

£TfBc9£#TggiS?$/ig Lit. 

ftRttitt : ^^>^*-^-^— (Launder Meter) L-12 (t*^#1±*Sfcf4^|fcg 
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mm : 60# 

ph : 6 domi&m&mwm 

mmmzii. RCEimmm &>wmm 8.o mg /o tt^zx^>ux^x 



W (96 ) 



y h 2.79 



U-3 



1 . 4 9 

2 . 8 3 



3 2 



3.4 7 



MsffiJB 1 ; rcei, MCE K PCE KD^ftT 5 y g£IE?iJ 
(1) N^T5y^j§g£)|S|<£ 

Model 172*71^:^ y HPLCv^A (/*-*>x;i^a«) 
tA7A^7^ ?7 ,-^ (*5A:C8 220X2. Imm, 0. IOTA, 5K7-fc 

h- h y,i~o. ossota, 70*7* h - h .j;p^^> N)% e W *> /t * * ^ 

rcei <omm7 5 y ^se^'j (i2^j#-^i 4) : 

Al a-GI u- (Cys) -Ser-Lys-Leu-Tyr-G 1 y-G 1 n- (Cys) -Gl y-GI y-Lys-Asn-Trp-Asn- 
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Gly-Pro-Thr-(Cys)-(Cys)-Glu-Ser-Gly-Ser-Thr-(Cys)-Lys-VaI-Ser-Asn-Asp- 
* * * 

Tyr-Tyr-Ser-Gln-(Cys)-Leu-Pro-Ser (40^S) 

MCE\ <Dm*ftT$ywtmm (mmmm 5) 

Ala-Ser-(Cys)-Ser-Ser-Val-Tyr-Gly-Gln- (Cys)-Gly-Gly-Ile-Gly-Trp-Ser- 
Gi y-Pro-Th r- (Cys) - (Cys) -GI u (22^S) 

?cE\<Dm%t7* ;wMm <&9mm 6) : 

Ala-GIu-(Cys)-Ser-Gln-Gly-Tyr-GIy-Gln-(Cys)-Gly-Gly-Lys-Met-Trp-Thr- 
Gly-Pro-Thr-(Cys)-(Cys)-Thr-Ser(23^S) 
(2) ^H7yt>^ 

«««e (ph 8.0) izmmLfzo ^>/n°^«{c^l^i/ioo ; e;p*^u^;I/x>k^ 

y^^'-- fcf (?bft»E£*i:£!) fcSJDU 37T;, 48P#r.lEJSS-frfc. dO»*jgtt 

bG&HPLCx^ATA^A^dv ^^:7^-£?t^ (#^A:C18 220X 
2.1mm, 0. \% TFA, 5X7-t h ~ h 0. 085* TFA. 35*7-fe h ~ h U frif^Vx. 

LE-1 : Asn-Ala-Asp-Asn-Pro-Ser-Met-Thr-Tyr-Lys (10?IS) (g2?U#-*f 3 8 ) 
LE-2 : Tyr-Ser-AIa-Val-Ser-Gly-Gly-Ala-Ser-Gly (103£g) (I5?U#^ 3 9 ) 

LE-3 : Ser-Ala-Ser-Asp-(Cys)-Ser-Ser-Leu-Pro-Ser-Ala-Leu-Gln-Ala-Gly-(Cy 
s)-Lys (\mm) (SB?iJ##4 0) 

LE-4 : Tyr-Gly-G!y-IIe-Ser-Ser-Ala-Ser-Asp-(Cys)-Ser-Ser-Leu-Pro-Ser-Ala- 
Leu-Gln (18SS) (IH^J#^4 1) 
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LE-5 : Arg-Phe-Asn-Trp-Phe-Lys (63££) (E#|##4 2) 
* * * * * * 

^•■y— ^p<^ tt30B |© YPD^^iiU (0.5X »*x+^ (Difcoa«), 

2.4S ^ThT+XhD-xyox (Difcottfi), 2X X^n-x) T3CC, 18Pf 
fXmmV. 77^3?^ i** . -^>^«30ml© YPD^^J^itii CO. 5% mm^x 
(Difcott»). 2.4% ^ hmhD -^ DX (Difcott«), 2* 
T30t:, 481^^ 

aztutzmitexmitm^ y^>^i:»<»L m te oomMMj 

*4M (PH 8.0), ImM EDTA) 8ml znfc 10X SDS£Hrtf 

TE «««4Bl£fti^, 60r, 30^M«fflL&. 7x^.^ DD ^ 

A • (25:24:1) *12 mlJD^ ii* L < ? Lfc. 

ttK*«*<**fc«. 5.i® lEmmm iz®ml. io m g/ m i 

ZfUT-tfA (RNase A) 8**5* lin*. 37^, m««i U M{c20 mg/ml 
if K (proteinase K) 50^1*in^ 4 37"C, imm&i&Ltzo 

SilO^'Jxf^^ijn-;^ (20% PEG6000, 2. 5 M NaCl) &m 
AT DNA tfc«*500 tf l(DTE««tt»c**L, 7 x^^o D 

^A.<y7-;^;^-;^^20fT^, x*y-* ttlR * Lfc . ttJRfe7 

( i ) pcR&tCcts g#j dna mtfvmm 
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^7-f7-iLt, mm&£Zt1'm* LE-5<D*T"7jkLtz7~i;miZttfc 

Rh-N : AARAAYTGGAAYGGXCCNAC (20mer) (gB?l)#^4 3) 
Rh-4. 3a : TTRAACCARTTRAANCG (17mer) (S3 JiJ#-Sf 4 4 ) 
Rh-4. 3b : TTRAACCARTTRAAYCT (17mer) (@5?)J#-5§4 5) 

<R : ASfcttG. YrCSfcttT, N : A, G, C, SfcttT. X : -f y -») 

pcRs*tt^T©ftfrTfrofc. sr. uyyx • t'jt-oyyA dna u g 

Rh-4. 3b umZ-fzb(D<D2m.(D^3.-7'$ : ft.mV, :n^, dNTP#£T. 

2ara&£tt£fT^fc. Taq^U^^— fcf ( U n > tf±> hTaq, ^ 
M5£*t£J) £;80*.. 94<C 45«C 2^H. 72t: 3#H©£jfc&#£ 25IeJS§0 

7°7<7-ilT Rh-N*3«fctfRh-4. 3b£ffl UfciJ-g-© 
£j800bp©DNA**iSi|gLTV>&. 
(2) PCR^^KW:^ u — ->tr 

T7 Blue T-vector, yA^x>&§i[) fc , DNA 7 -T y- x a h (^Mitttig) 

^ffl^TlfiUfc. &SnfcjS*§*g£-*&T:*:I§B JM109t*3>e7 t >h-fe;P (E. 
coli competent cells JM109. SiBigttffi!) ^SIg«|Lfc. ^e>ftfcJB»£8l 
#£ig*L£^Molecular Cloning fcffittSftS^ffildJ; 0 ~f 5 KDNA&® 
*KL£:( J. Sambrock, in "Molecular Cloning:- A Laboratory Manual." 2nd E 
d. . ed. by Cold Spring Harbor Laboratry Press. New York , 1989. ppl. 25-1. 3 
2. ) o S&nfc^XS KDNA$HIS®$!llEB63gt3«fcoT«J»fLfc^ 0. 8%7% 
□ -xyjUMilZttL, #J800bp©«^a*J?A£nfc:/7X5 KDNA£il#L 
fc. SWOPCRffi**«-^^^D- = >^*nfc^7X5 K^pRDOStUfc. 
(3) pRD05 <B£giBJijC3«¥flf 
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********** A.L.F. DNA^-*->^-n (7 7 ;P7^;WW tt 

SW*J«Lfc. ^nSO«f«^S. ^IB-r^>RCEl-01~06 <fcff^ITC*»*>--*- 
>'»^7<^-Sf^«L. PRD05 fctfLTEfc;*-*, £ SfctfttSfcfcfc. 

RCE-01: 5' -CAATGTCTTCCCTCTGGAAGCAG-3' (23mer) (£^j#f 46) 
RCE-02: 5' -TGCCCTTAGTGACAGCAATGCCC-3' (23mer) (E^ 47) 
RCE-03: S'-CTTCCTTCCGCACTCCAAGCTGG-S' (23mer) (£H»*4 8) 
RCE-04: 5' -CCAGCTTGGAGTGCGGAAGGAAG-3' (23mer) (£ai#*4g) 
RCE-05: 5' -TCACTAAGGGCAGTGACACCATC-3' (23mer) 5 0 ) 

RCE-06: 5' -CAGAGGGAAGACATTGAGAGTAG-3' (23mer) CI2^(J#^ 5 i ) 

MMM1_4_ : y y ADNA ^ -f y=r »J — ( Sa u3AI ^^.J-) ©fE«! 
^ Uyyx • *U-tf-tf>yVADNA£Sau3A Ifc«fc0ififcU TJlu — XLE 

9~23kbp ©ttHTH«Wk:»**tlfc^t«BL fc « 4C1<Z)DNA |^^ r 
«*Lfc. ^ODHAKM-t^T-^^^r-, Lambda DASH n ^ 
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&8B0»IB 5 : RCE I m.&T<D£ n-->? 
(1) ^^-^A^7*U^if-v 3 >(c c t^X^U-->^ 

aSXT^fD-^WUftftifctti,, tt800bpODNAWrM-t@JKLfc. cn^ECL 
^^^*WB4k:fie- 3 T»6nfcyyADNA7-r^U-(Saa3A I 

SSC (1XSSC. 15mM ^x>B3t K'J«>A, 150mM ^-ft^hU^A) TilfefrU 
"^ 3 > (42<C) ©fft, ^^^L^yD-y^nL, 1 5B#^ (42-C) /W 

ftofc. 3-T. 0.4* SDS, 6M «**jD0.5f»»flESSCT42r, 20&M®tt»£ 2 lei 
*0igU *K2teliftssCTML 5»W©^*2lsifTofc. ^D-^©«fe»* 

(2) 7 7 — ^DNAC5P!« 

*fl§l]XLl-Blue MRA^iC7r-> ; ^S^$1i- > l8Bfr^7z-->-^^^i6^ o 
-tlStt^fc. Grossberger©^te ( Grossberger. D. . Nucleic Acids Res 15 
6737, 1987) fC^Tyor^-t'K^^x;-^!^,^ 

(3) mmm.B^-<D^y^ n--y^ 
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«Hfc. DNA£Southern£>;5£fe ( Southern, E. M. , J. Mol. Biol. 98:503-517 ,97 

'Jf-fXLfc. cofc*. zoj\y KS-igiRL. ^sKpUcngmba Wh 
*«WB 6 : RCE I ite^©iI8SWJfflj*£ 

^v- iLT R C E o,~0 6ffl F,TC «t^-*->i.>^^T-t«v, Taj6 
*frn. *«L.fc. *n6ffl»*«to. HtTiecDRCEl-OT-ogt^FITcm^ 
-^•/>??5<7- tMl/ , #*4^S KpRCE i -XtatSRS^w 
U x> K^*^— fc-RCE I »firFffl£:!ft£E?JSftJfcL,&. 
RCE-07: 5' -ACAACATTATTTCTTCAAACATG-3' <23«er) (ESI##S2) 
RCE-08: 5' -AAATGCCGCATCAAGTTTTATTG-3' (23«,er) (E?U#* 5 3 > 
RCE-09: S' -TTCACTTCTACCTCTGTTGCTGG-3' (23 B er) (E?U##5 4) 

^mwb 7 : rce i me^f-msim 
( i ) rce i Me^-^nua^m^mmA 

•r.TEOja©^*,;^,^^^ PlN-Bgl^JctfpIc-Bgl SSgSSA 
.n v..r. Mutagenesis Kit. ^ 9 ., „ ^ MJ-tfc«> tm>T«tttt« 

»*ii«**f«&. m%. y 5 xs kprce i -xb^-±mm am ****** 

LfcSe. M13 KOTZmmZH. -*iSDNA (ssDNA) c 

©pRCEI-Xba ssDNAi'J^fcLt;/:^- pIN-Bgl. piC-Bgl t 7=-.;> 
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DNA*#&. :©J5JWAy77S HfcpRCEI-BgltUfc. 
PIN-Bgl: 5' -GTAATAAACTTCATAGATCTATGTAAAAAGAATG-3' (34mer) (£3|«* 5 5 ) 
pIC-Bgl: 5 ' -GGATGAGTATAAAAGATCTTATTTTCTTGAAC-3' (32mer) (i2Jlj#^ 56 ) 
(2) RCEiatfi^o»«»C*5fj-S3g31 
RC EI»fi J J t *»ffK:*3^T*Sd-&*fc«>»c.f097/00757^W»»t|B*sn 

mmwB? en tu^Tftshfcr^s K P RCEi-Bgi* B giii-c*Hw 

U RCEI*eTF$|iiiRL fco ctlS, K^*-pY283l<DBamH I 1M 

K HPb^Uir;Uz;^t: K3U>^^hKa^-ii (GAP) 7'd^-*-<t) T 
*Cf^»Rlffitig«fL, KpYRCE I £rf#7to d©^** KfcJ:&±B9! 

iflCfotif ( Saccharomyces cerevisiae ) MS-161** (MATa. trpl, ura3) 

*js»ie*u x> tfRCE i a*»Hirafc»Kte*#£fcfc. 

8 : BWC;fe^Tfg5IL&RCE I ©SMI 
(1) RCEI^^LfcS5#CD«i| 

O/zg/ml ©^7->;H&«lDUfc SDtt*tt*j| (0. 67* Yeast nitrogen base w/o a 
mino acids (^73*1:8). 2% >f)Vn-x) \zx. 3(TC, 24P*M**Lfc. z. 

<om*mm**mm i% tu^^tz. so ug/m\ ©^^h^bcix 

( 2 ) SDS-PAGE $H=-S 
^»JB8 (1) KZ^^TWSnfcaWJIfttftSDS-PAGEJCttLfctC^. ^ 

(3) RCEI^fg^L£SI«©M (CMG7— tf«tt) 
*«JB8 (1) lC*5V»T»&n&a»*tt*ffl^ T% CMC7— fe*«tt£$j£L 
fc. Sfc, 3>hD-JPiLT, RCEIJtfi^»A$nT^/«tlr^i7^-. DNA(Z ) 
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CMC 7— if (U/ml) 

RCE I m.fc^ffi.&Wi?ift 1. 270 

n> Yu— )V 0. 000 



(4) rce i timmvtzwmvmm (U3-fe;i/^»£s&) 

-€-<£>£§jH, RCE I Hg^ffl^^Att©0. 5ml 7"DX/ml tick S^fflStt. £^tc<% 
^»JB 9 : fSll> K W*^— ifRCE I ©leg! 

fU8i#!lB 8 ic*3V>T. ^#T^^^-frfcX> K^JU*^— if RCE I te, CMC7- 

(2) K&^T^SnfcSHF*^ fJB3n5^ ; Fl«kt)^#^fc©T*ot. 

##K:fc^T&S*>/1£K£SSS«^&«£\ BttbTiS^Uni/Mt: (ifi 
SdteSllO'ttJn) #jg#Sd<i:# Van Arsdellb ( Van Arsdell. J. N. . 1987, 
Bio Technology 5, 60-64 ) fC«fc-3T«fc$tlTV>£.^J£0»JB 8 K:fctt£X> 
\ i tfMi-—i£ RCE I Sr»«fc*^T563S^i*'7t«'&tC*liT ! t>l^«OS**<* 

-tfRCE I S:»«tC^lriT563l$-B:SfcJe), 7*^73= (AsnSD Uttl&vm 

u&<DT=i ;m&w&Lfz&mmz.> w^xi— tfRCE i ate^ftsajufc. 
( i ) rce i M^^^itL^mmmmmx 

KsnMm&lOt&mtiL Asn-X-Ser/Thrtt,B«*5<ktPffia»«J0!)«^ >/1*»fc 
&^T&jI~C&5 Lehle <=> ( Lehle. L. , and Bause. E. 1984. Biochim. 

Biophys. Acta, 799, 246-251 ) \Z cfco TatSftTU*. 
X> Y*f)Vtiir— tf RCE I itfcTlCte, d(7)@B^J^3^m$>D. §2?iJ##l<Z>7 
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**-KRCB I W^T******:*^ RCE I 

is«7 (i) ©^Kft^fc. gp ^ 3ac0 

*a*U:*S*l^K TIBOpIRI-S47A, PIRI-S92G. £ £tf P IRI-N130D£Sm 

MDNA£»fc. :©JjilA^5HS pRCE I -NLCD<h Ljfc. 
PIRI-S47A 5' -CACTTTCAGAAGCTTTATTGCCAC-3' C24mer) (£31**5 7) 
PIRI-S92G 5' -GAGCTAGAGCCAGAGTTAGAAG-3 ' (22mer) 5 8 ) 

PIRI-N130D: 5' -GAGAACTGACATCGGCCTTACC-3' .(22mer) (S*|«*5 9) 
(2) aC*fflx>K^;P*^— tfRCEI ©Bf«t*tt5«a 
*»Sx> K^*^-- ^ RCE 1 3tfi^©»*»c*^5«g8*,Ht««B 7(2) 
©^ftfc^Tfrofc. IPt>. »0iJB9 (1) H*^T#6tlfcy.^5 KpR 
CEI-NLCD l^Bg!IIT^L^SSki-t;^-^RCElil^^IniiKL/t.^n^, 

K ^^^-PY2831©GAPrPt-^-©TS(E©BaiiH IiM h(C«pJ^^ 
SttU r7*SKpYI-NLCD£#fc. KSl^T, MS-16I* 

*»KIE»U *»3!x> tfRCE I *t*aLfc»*^t tt&t 

MMMBJ_0 : #«»3*5^T*SLfc«;» ffl x>K^*±-i?RCEI Offffi 

(1) &S£!RCEI#38^L;fc»#C9j£* 

H»jB 9 Ci3^Tf#bnty7X5 KpYI-NLCDt«fcS»«©jgJHE a# ^ % 
£ffi*!IB8 (1) iE-Oftfrfc-cJMU li«$iL)t. 

(2) SDS-PAGE*C«J;S^ao!)«|J3t 

** WB 1 0 (1) { "^^Tf#t>n^W^^SDS-PAGE{C^L7ti:Cl^, # 
ifimo— 4 5kD£> X * 7 fc A > K t L Tfetii $ *l & . 

(3) I tf?£WllsftWm<Dm6 (CMC7-*?i&£) 
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«MB 10 (1) K*»T**tl*±*B*m*m> T . CMCT-^^ 



3£ 



cmc r— y rn/mn 



SRCEiae^ ffl ^ SAS ,.,00 

J > hn-)i, 



0. 000 



(4) WTimsitkXMamwjaiLjuvGvmzniHg 

'***©«SI»-PAH!«BSm«MET»ei,fc. MMtAlf-SRl, 

I s fit-*}-— fe-RCE I <tT?BKBSSiT*o&. 

RCE I ©ffltoHttT-ST*?.. pH5. 2-8. 60«BTa»HI= AWSSttOSOSKi: 
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mmci_ : .j . *u-t?- ( -;m*3RCE 1 m^ommwm^^m 

m^CDmmmm (EcoR I, BanH K Hind III, Sac U Xba U Sal I «) 
*WU 0.8%T^n-X^^»^U/z o Cin**lfif|B5 (3) Kfto 

--iz-Rc-E \mfcir<Dmz'Pu< t *mm<DmmtrMm^tfw&?zzttfw$fr iz 

fcofc. RCEI»e^&$ai>. -ft63«3H©ae^tt t «rfc*V*DNA£Sac IT 

»3kbp OyOK^T^^SteeCEIIlfif, 

»JOkbp©n>KtLT«ai$n*jie^sRCEiiiae^tL T ^ BcD ^p__- 

mtmC2_ : X>K^;U^^— ifRCEII«^©^o-->^ 
CD yyADNA^^y^U- (RCEII»e^^p-->^) 

'J^^.^-ij-fef-^yyADNASSac I K«fc 0 iSffc U T^n-^LE^ffl^fc 
0.8%T^D-x^m^ft{c«L,,^2~4 kbp©A*$©DNA lfr>t££7£{cft 
<^ ttffl. *f^LAco d©DNA»M-&7T-^^^-, Lambda ZAP 11^**- 

»6n&77-^S^»BBLl-BIue MRF' ^M^tfc. d «fc 3 »S 
!X10 5 ffii©7T-^^<7^U-^^TRCEIIit^CD^ D -x>/7^fT-p 

(2) RCEIIif^(7)/7o-x>^ 
*««C2 (i) T1»&^7^7-j-i, *K«B3T»6nft*iy D 

-Afflux, y^-^/w *v-t?— > 3 >iz j:^^ ^ y -x>/f £^ of -„ 
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»Sttfc:7 7-^£:*»l8XLl-Blue MRF' *SMoSS$fe £ H^JB 5 (2) © 
^TfelC^oT DNA £W«U Sac ITftfJBrU 0J%7^n-^mMl:ft 

L£ 0 £n&££Jfi0!IB 5 (3) o-fimzftiT. i"fn>*>77>\z5'DL£ 

ADNAtig— C0-tJ-<X<3D*jiO3^3kbp©; , (> K#*&as*i;fc. ^©;\*> H*®JR 
U ^7X5 H pUCl 18<75Sac I1M Y \Z^O a-->s?%m^ ^^tlTzZf^ 
pRCEII-SaciLfcc 

maggc 3 : x> trRCEiiae^Fotssga^jo^ 

A <h LTHM^ilC2{C*3tiT^#e.tlfc7 ? ^7, = HpRCEII-Sac^ffli/^ ^'f?- £: 
LT H3(6#iJB3 (3) (C&^TffriJ&LfcRCE 03, 04, 43 <££M5tf>FITC^Ifgr>-'7- 
>;>>^:/^V-£^TSJS£fi : ^, #*fU&. Ifrfc&FITC 
>->>i7V ^ V-S^SIU pRCEII-Sac lC#LTKJS£-fc>\ 

RCEIl<WffiSgB#l£fcJ£L;fc. 

RCEI 1-01 : 5' -ACAACATTATTTCTTCGAATATG-3' (23mer) (B23aj#^ 6 0 ) 

RCEII-02: 5' -TTTAGCAGCAGAGGCCATTTCAG-3' <23mer) (IE^J#-5f 6 1 ) 

RCEI 1-03: 5' -TTTTCTATCCTGATACAGAGATG-3' (23mer) (IB3aj#^6 2) 

RCEI 1-04: 5' -GCGCTCATAAAACGACTACTACC-3' (23mer) (gE?iJ## 6 3 ) 

RCEI 1-05: 5* -TGCCCTTAGTGACAGCAATGTCC-3' (23mer) (ffiMf 6 4) 
4 : x> K^*"^— tfRCEIiae 1 ?©^ 

( i ) rcei m&^ato&ftmwi&m&A 

(1) Kftofc. 

£-f\ TEro^'J^f U^-^ HpIIC-Bgl^^^Affly^-f 
«rfct3f^ML,3fetCllifi^JB 7 (1) iCT^-J&LfcpIN-Bgl ^^^5' 3fc^£'J 

^775 KpRCEIl-Sac£7CJIBffiCJ236«cCT-*m'ftbfc^, U >mtV 
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fc^-f?-i£*art, MDNASftfe. -^J^A^** K£pRCEII-Bg 

Pi IC-Bgl : 5' -CAAGAAAATAAGATCTTTTATACTCCTACT -3' (30mer) (SB^iJ#^ 6 
5) 

(2) RCEIIfc£-?©»Sfc;fctt£*31 

fiP-6.**«C4 (1) t*lriT#6n&^7^5 KpRCEII-Bgl^BglllTWrU 
X>K^;i,^^— tfRCElIjt^^lHliRL^o Cin^, ^^X^ K^*-pY283 
lOBamH IIM K BP^'J-feJl/T^k K3'J>g£xk Hny^-f (GAP) 7u 

^-*-<DTmzftm*3mizmmL. 75*$ hpyrceii*^. .0^775 k 

fcj;0. W097/00757^M»fZ^T. ff« ( Saccharomyces cerevisiae ) MS 
-161** (MATa. trpl, ura3) £7g«te&U X> K ^;P^J^— izRCEII^M Lt#^> 

( 1 ) RCEI I^fggi 

MB 8 (1) <h|WJ-©£#{CTi§*U iMW^LL 

(2) SDS-PAGElC«t*^*OS!|3£ 

»fi#JC4 (1) tC^^Tff^nfe&fiE^^SDS-PAGEfC^LTtic:^. ^ 
fi##J 1 00 ~ 2 OOkD <D 7, * 7 W \* > K £ L tB * tlfc . 

(3) RCEI 1*^31 Lfc»«0D|¥fl5 (CMC7-— fcfJStt) 

§£»JC4 (1) tC*5^T»e.tl^a»*fg^^T, CMC7— feffStt^Sij^L 
3>hD-;U<hLT. RCEIia^^agA^nT^^(,^/7^-DNA(D 



CMC 7 — tf (U/ml) 

RCEIHte^ffl^&itttc 0.260 
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( 4 ) £ ititmamwR nous hjuv ^mm^wm 

B*E0IC 6 : SSSSl> K^^7^— tfRCEli©^ 
CtlH. RCE I©«^<tW*k:. 7X/^^>^I (AsnM) ttftCDBSMtAlK: 

(1) RCEIiae^OM^^g^A 
RCEIIitfc^fcte, AsnMSMg<&fg£gB& Asn-X-Ser/ThrE?!|j&*5;&8r«& D , gg^J 
#^307 5y»EJFij±o^n-en 45#B. 92#S, 119SB. l22#g, ijioc 

»58#aofi:«oT^/^*>a*tca[«^tt^r5t#A6nfc. asd^**® 

^*^^^»ax>K^*^- i acEli**«»c:*^T*SS-&*fc«>»c, 

RCEIia^(zg^#S^S^A^fT^7^. 

ttttttAtt3M*L3tt. mffiWB7 (1) ©^fclcfiEoTfrofc. ST. 

TmiZ*?m(D&l&7i-iJ n'X? U*? V PIRII-S47A, pIRII- N92Q, pIRII- 
S121L: N122D, *5«J;tfpiRi I-Nl 58D££H*|Affly LTffsfi U 5' * 

friz* K£pRCEII-BglT*»BCJ236t*£raj||£&U 

— ifSiSfCfct). z^iftU, *IMJM109 ^aSATS^T' 
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PIRI I-S47A 5" -AACGGCAATAAGGCCTCTGAATGTAGC-3 ' (27mer) (SH JiJ#-*f 6 6 ) 
PIRI I-N92Q 5' -GAAAGCAATGGCCAGAAAACTTCTGAAAG-3' C29mer) (I2?ij#-f§- 6 7 ) 
PIRII-S121L:N122D 5 ' -GCTTCAAACTCTCTAGACTCTAGCGGC-3 ' (27mer) (@e*W§ 6 8) 
PIRII-N158D 5' -CGGTAAGGCCGACGTCAGTTCTCC-3' (24mer) (SSJU#^6 9) 
( 2 ) &mmz- > K 7)1* j— fe'RCEI 1 

e^x> v?)i>tii--vRCEimm^<D&®iz&vz5zm*.mMmB 7(2) 

©^JifCftoTfTofe. IP^, H».jC6 (1) {C^^T#btl^y^X^ KpR 
CEI I-AQLDD l£BglII TSltfU MMJi> K ^U^^-RCEI 1®^^^ L 
fc.dft*:^** H^^^-pY2831(DGAPyD^-^-©T»it<35BamH ItM" Mc 
f^K^fC^L, KpYII-AQLDD£f#£ 0 CC^^SF^^TiS 

ms- 1 6 1 & zmn&m l . tisi > k ^— {irce i i l ^ 

*»MC7 ira^tfc^H> K^U^^-ifRCEIKDM 

(1) ^SSiRCEII^^L^^cD^ 

(2) SDS-PAGEJCJ;^^*^^ 

(3) mM-v^^^r^mm^cEiKDwm (cmct— tr^) 

H»iJC7 (1) (Z^^Tf#^,n7tla^^^ffl^T, CMC7--iiStt^^L 
£fc> 3> hD-J^lt, ^^RCEIIite^^A$nT^^t,^/7^- 
DNACO^(Cj;oT^M^^n7t«(DlS#^^|Hl^(cMSLTfflV^c. 

CMC7-1z (U/m!) 



RCEIIjt^lS^^.^ 0. 210 

^VhP — )]/ n nnn 
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**fflRCEIia£^jfi*aA*©0. 2inl:7*n*/ml<Z>^&^T&g£ 

1 «>^ffit«fci9»«!Lfcx>H^;uy7±— tiRCE I t.if T%S$f 
> K if)],*?-— fcfRCEI 1 1 IriTStSRI^T* o fc. 
BMM^8_: x>K^;p^^—- ifRCEIIIitfc^cD^ n-~ >^ 
(1) J ADNA ( RCEIIIjtfg^^n-->^ffl) ©flrgg 

0. 8%T^D-^y;i/m^»j{l^L. *5l0kbp©^:#$<7>DNAWfM-*^j*lct£i,i, 
ttttiU M^L/io dODNAKM-^. Lambda DASH U^ZP-lzmfeV, HJfi^JB 
4tRI«^yer-s;>^ftf f ^, »6tl*:7T-s;**IBXLl-Blue MRA^fCS 

CEI I ia-g^-co^ >^£fT-3 
(2) RCEIIIJte^O^D-->^ 

^»iC8 (1) Tm^nrc^-ry^u-t. mmwB znnznt^myu 

Kfie-sTDNA&SHSJLfc. ^©DNASrffi»«)$!llSiliflT«J»f U 0. 8*7#o-*y 
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^««»»K:«L*:a, mmWBS (3) ^«oT ( t-fD>^>r7> 

^t, AMA±m-<D^ xvxMvrt^^&mzti. mzsac lommz 

«fcD«J10kbp, BamH I©«J»ftC«fc D#52kbp0^:^$CD— *oA> KS^Lfc. 

BamH It«fc5«WfT»5nfc*52kbpOA>H*igJKL. KpUCIIS© 
BamH 1^ h (Cit^ □ >^*ff ofc.#Snfc^^ ^ K £pRCEI II-Bami 

A £LTmffiMC8\Z&^T®£>tltzy?7.$ KpRCEI I I-Bam^^. y^-fT- 

■^-RCE-06ftffl^TS*ftff^T*#fL&. Ilbntm^ *r£ttFITC*tt 

'>-^>-»^7<^-Sf^KU, PRCEIII-Bamfctt LT£/££-tL m\zUm^ 

RCEI 11-01: 5' -TACAGGAGCCAACAGGGGAGGTG-3' (23mer) (SE 7 0 ) 

RCEIII-02: 5' -TTCACAGCAGGTAGGTCCATTCC-3' (23mer) (12**^7 1) 

RCEIII-03: 5'-CCTACGGTTTCGCCGCTGCTTCC-3' (23mer) (SH^iJ#^ 7 2 ) 

RCEI 1 1-04: 5'-TAGATACCAACACCACCACCGGG-3' (23mer) (@2 J'J#-5§ 7 3 ) 

RCEI 1 1-05: 5' -TGAAGTTCCTTACCATTGCCTCC-3' (23mer) (I23FiJ#-^ 7 4 ) 

RCEI 1 1-06: 5' -TGGTGAAACCACTCGCTACTGGG-3' (23mer) (SEJiJ#^ 7 5 ) 

RCEI 1 1-07: 5' -TTCTGCCTCTGACTGTTCTAACC-3' (23mer) (IE?iJ#-Sf 7 6 ) 

RCEI 1 1-08: 5' -AATAGAGTTACTCTATACGATAG-3' (23mer) (SE JiJ#^ 7 7 ) 

RCEI 1 1-09: 5' -CACCACCAGAGACAGCGGAGTAG-3' (23mer) (@2^iJ#^ 7 8 ) 

RCEIII-10: 5' -TGCGTTGATTATCCTGACAATCC-3' (23mer) (SB 7 9 ) 

mmrnc 1 o : x> k^;u#±— trRCEinjte^as 

(1) RCEIIIjafi^O^^SW^S^A 
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t^?K pine-Ban Ijs.fcoCpinc-Ban ISMiAfflT-S^T-iLTIfM-ff 

oxanucauii iwowu »6*utni«w*n*u K p~u"cu 

RCEIII-Bam 2iUc„ 

PIIIC-Bam 1: 5' -GCGGATCCATGAAGTTCCTTACCATTGCC -3' (29mer) (i2^J#^ 8 0) 
PlUC-Bu 2: S'-GCGGATCCTTATTTTCTTGAACAGCCAGA -3' (29mer) ( W§8 1} 
KCEIIiae^fctt, Asnffl*«OB M ; ttAsn . x . Ser/T|lrEW4 ^ Wfte) ^ 
»#«07s;iBii WWft44f§i 49#s> 12]#g< 

1 *B©iif^OAsnffl«ttBK BWB rt»«fe#jDsna:^J: 5 k:7 ■£ / gt£fi& L 

TIB(0-KT2S©^.j^^l.^KpIRIIi-N44D, *J:tfplRin- N121K « 
K^pRCEIIl-Bam 2T*»»cJ236tt*^*i5au ^ A -:7 7 -^ m , T s 

fc. 4 4#@(D7$y^«$tl^A7^5 K$ pRCEi 

n-Dt u 44#@ii2i #e©7^ y ift©iai^«*sn&«!»* A y ^ x 

^ H£ pRCEIII-DKi 

PIRIII-N44D: 5 ' -GTGGAGGTGAGATCTTCATTGGGAAC-3 ' (26n,er) <E*j#* 8 2 ) 
PIRIII-MI21K : 5' -CAGCGGAGTACTTTGTAGAAGCAG-3 ' (24mer) (mm** 8 3 ) 

-ot^ ±12 (1) fc*^T»6nfc210^^S KpRCEIII-D, pRCEII 
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»ISU 2m(Dy'7Z$ KpYIII-D. -pYIII-DKft»&. Kfcffl^T 
»«MS-161***ff«i*U *MX>K^*^— iacBIIWJIllLfcMt 

^MMCU_ : ft* k * n T « a L fc»fflx > K ^— tf RCE 1 1 1 OM 

(1) ^SMRCEI I I^f|31 

*Jfi*IC 1 0fc*j^T»6n&2aoy^5 HpYIII-D. pYI I 5if 

iifiBs (i) tm-<D&mzT®mL. ±mzuwmmt 

(2) BMT'mm-zvfz&mmRCEiumm (oicz— trstt) 

HMtfJC 11(1) .JC^^TWSnfcpYIII-DKKliaHlttojgfHEtt^aH 

* & £ |BJ ti £ flfl. S L T ffl is „ 



CMC 7— tf (U/ml) 



^s^RCEinae^m^Att o. 472 



( 3 ) ift^I £ iiT^JUL'RCEI 1 1 0 »j 3 ^©^BfcfeOjHMffi 
SttSfllCl 1(1) iC^^TWSnfcpYIII-DtpYIII-DKtJiaB^jgKiEft 

*»S!RCEIIiae^a*«A« (PYIII-D»KIE»«) te 0 .2mi:7'D 
*/nl ©S^tttz J: SftlSfcfc 0 60% g j|£!RCEI I ft* 
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cswaas (i) ^sju^t, 
(i) rce i Jte-y'v©asi4$$ft6<)SSj»*A 

PlC-WtfliUTPatff^lMUft*!,! kB«0»fH-*pT7y*_ T ^ 
* C*7*D->L&. »&*lfc*M,A;7„ s KtrtRCE I -Bgl-„ iU 

-M-B.I : S'-GGGAGATCTTGGGACAAGATGAAGTTTATTACTATTG-S' <37*er> ( Bn# « 
8 4) 

(2) 7?7>S. K pJRIDOlCDfpffi 
a) K pM21-m-Al©{^ 

«• «TO«CL T ff,ft. * r . TO8/03667 (PCI/JP97/02560) C«„ TWS 
i*!lf SK ° M21 C -^* U ^^^^»-Ba^ ffl UT^ S ^ 

OM-Bm : 5 -GGTCAAACAAGTCTGTGCGGATCCTGGGACAAGATGGCCAAGTTCTTCCTTAC-3' 
(53«er) (EJiJSif 8 5 ) 
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*r. K pM21-m-Al£ Hind III BamH I fC«tt>T*ftL ft! 

kbp © DNA tffrSBDiRLfc. W098/03667^T#6ns^^$ K pi 

KD01* Hind III BW I W 9 T»ftL,» 7 kbp CD DNA *W*H*L 

fc. *«fc;Ha 6 © DNA WH-*i!*SU Hfe pJDOl t Lfc. 

c) K pJRID01£>f£§g 

K pJDOl^BamH ICioTiffcim 7Mij^ 77 ^- f (M 
*a«) «ciOKu>atYkLfc. (i) K pHRCE I 

-Bgl-Il* BamH I l^oTiffcU l<) I kbp <D DNA WtfSEURLfc. fl/Ti 

ztie>&ftm*m\zm&L. fisnt^^s p jridoi 

(3) ^775K piRTDOl W^7^-7-<>yu>^ M 
7^-7-V>V^ MN200-1 £ W098/03667K:a2*©^ffifc:«r)T, ^ 

***** D 2 : x > ^ ^* ^— fe* RCE I3tg*or> 7S3-7.-f>v^|: 
#**S383i (II) 

(O y°?X$ K pJRID0H3i«^KIE»#o fti | Xa c SDS-PAGE CiSffffi 

K pJRIDOHZJ:S»K|gjft# 50 W098/03667 l:EtOJSI:ft 0 

T. (N) iSfifiT. 37-C. 4BHS*L&. »6nfc»*±»€ SDS-PAGE fcJ:*,* 

(2) K pJRiDoncis^wtettfroua^^^^^^j.^^ 

MS (1) fc*^***/^** K pJRIDOl 50 

>V UVXtC&tt^fggl (I) 

D2 Ott^o, >JV7X . *U-tr-S*©x>K^*^-^ RCE lit 



WO 00/24879 - 60 - PCT/JP99/05884 

*-*RCE .ite^H^^fcfccDTfcS*. RCE I it. n K>«3 
•*Ot*>-«H. NCE | «f M ¥8-56663# l: !B«). NCE 2 (#Jfm _ 

mmmznm mce « <io 98 /0364o# (:E «> a. =, k>oj»b»3» 
f TC * c **<««•* «4~H6). «, T . y^***© rce i a 

'^^^ <-tOJMW, C |4. GIAGN. GTATN. CTAAN. GTACGN. GTGTN ' 
GCACGN, GTTCCWOWMEW M*W»« SM tim« W4iW 
bftfc. :ft68*(t«»ftTJ: S<e3 ^Mfti^,,^^ 

RCE HfefSKifL, «»©J;5tin*^-& fi gi / &. 

(1) 3K>»igftl>K^*^— fe-RCE I3te*«5£SslE 

RCE 1-01 : 

5'-GGGCGATCCTGGGACAAGArCAAGTTCATCACTATCGCCTCCTCCGCCCTCCTIGCCCTCGCCCTTGGC 

ACTGAGATGGCCTCCGCCGCTGAGTGCTCCAAGCTCTACGGCCAGTGCGGCGGAAAGAACTGG-3' (,32« 
er) (E?iJS^8 6) 

RCE 1-02 : 

5'-GGCCGACTCGCTCGACTTGTTTCCCGAGGAGCCGCTCGGCAGGCACTGGCTGTAGTAGTCATICGAGAC 

CITGCAGGTCGAGCCGCTCTCGCACCAGGTGGGGCCGTTCCAGTTCTTTCCGCCGCACTGGCCGTAG-3' 
(136mer) (6gyiJ#-^8 7) 

*c c*isem 1 Trasj6*f f , & . masa, la pcr*., h ( SiSiaaffi) 

*«JBU«:. RCE ,-„,. RCE ,-02 dNTP, A y , 7 - m , 94r ,„ 

hLfcfc. B^BJkWUt. la Taq #>J 

*. arc 3o»n. 55 r 3o»n. I? t i^otho-b-t 20 mm0£ 
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Pl2-BI«i:Lfc 0 

b) K pi 23-6©^ 

RCE I-P335-Xho-C : 

5'-GGGCTCGAGTTGGACGGAGTCGAAGCCTTGGCGACGGTCGTGGTCTTCTTGGCGGGAGCGGTCGTAGTC 

TTCTTGTGAGCGGCGGTCGTGGTCTTCTTGTGGGCAGCGGTCGTGGTCTTCTTGTGGGCCGACTCGCTCGAC 
TTGTTTCCC-3' (150mer) (IS?iJ#-5f8 8 ) 

D3 0) a)©*SlCia!^PCRSlS*fTofc. ^> 7 >-h DNA <h L T 
P^-BI^Ug. ^-TT-tLTRCE I-OK RCE I-P335-Xho-C££l 

tfMfflir^. ^jgm D3 (i) *)tni*<D&K-eKmit>*nvittzz, moo bp 

<7)DNA7).^r(.ILfcoC:c7)^300bp <DDNA£pT7 ~J h—l-^O $ — fc^y 5 O — > L 
fffcttfey^** K£ pl23-6£Lfc. 
c) p34-6G>f£$g 

RCE 1-03 : 

S'-GGAAACAAGTCGAGCGAGTCGGCCCACAAGAAGACCACGACCGCTGCCCACAAGAAGACCACGACCGCC 

GCTCACAAGAAGACTACGACCGCTCCCGCCAAGAAGACCACGACCGTCGCCAAGGCTTCGACTCCGTCCAAC 
TCGAGCAGCTCGTCCTC-3 ' (158mer) (ffi?«##8 9) 
RCE 1-04 : 

5'-GTCCTTGTTGCAGGACTTGACAGGCGAGCTGACGTTAGCCTTGCCGGGCCACGAGCACGAAGCCTTGCA 

GCAGTCCCAGTAGCGGGTAGTGACGCCGTTGCCGCTAGCGCCACCGCTGACAGCGCTGTACTTTCCCGAGGA 
CGAGCTGCTCGAGTTGGAC-3 ' (160mer) 9 0 ) 

XIZ, cnS^ffl^TPCRK^^ff-jfe. gftft D3 (!) a >©#ttK:f£^ RCE I 
-03, RCE 1-04 ftUM»C r dNTP. ra*OftfrTK*ftfro^. 
«teLfc#5300 bp ODXA^pT7y;U-T^^^-(cit^^D->L, %*>tit--?^ 
*5 K£ p34-6£L£„ 

d) ^7X5 H p3456-I8c£>f£^ 
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RCE I-P34-6-Nco-C • ^ 



5'- 



AGCCCATGGCTGGTTGTCGTTGCACATGTAGGAGTTGCCGCCGTrGCAGCCCGACTGGGCGTTrrArTr 
RCE I-P34-6-Sac-C : 

^ AAGCAAGGTTGTCGTTGACAGCCCATGGCTGGTTGTCGTTGCACATG-3' ( IIgler) (BW 

":ZC™,™ ^ 

RCE 1-07 : ^tf«uzl. 

5-GTGCCCACTTCGATCTCCAGATGCCCGGCGGCGGCGICGGCATGTTCAACGGATGCTCGTGCCAGTGGG 

^ullliluggC-3 (154mer) (IB JiJ#^f 9 3 ) 
RCE 1-08 : 

cttgtaggtcTto 

OLI0GGGAGGGAC-3 (I54mer) ffi^9 4) 



WO 00/24879 



- 63 - 



PCT/JP99/05884 



07. RCE ,-08 £ UM(: . dNTP, mmom******^ 

0 7"5.XS K p678-8C5fPS 
RCE I-P78-2-SacN : 

5'-GGGCACCTCACCTTCACCTCCACCACCCTTCCTCGCAAGAAGATGGTCGTCCAGGTCACCAACACTCGC 

GGTGACCTTGGCAGCTCGACCGGTGCCCACTTCGATCTCCAGATGCCC-3' (, , 7«r) CS2? , JS , 9 

5 ) 

RCE 5' -GGGGGGATCCTGCGTTTACTTGCGCGAGCATC-3' (32»er) ( BnM 9 6 > 

*l=. *»M D3 (0 a)©* SCaewj!Sj6sff ^ ? >^u_ HDNA£LT 

K » 78 - 2 *'«S- I-P78-2-SacN. RCE I-B-c**l„ 

DNA*»ftiL*. Cffl«5400 bpOD,NASpT7^-I^^^_( C -y. y;;7D _ >L> # 
e.tlfey 7 xs KS- p678-8iL-t. ' * 

«) 7*5X5 K pI8-©fl5gl 

ntL? XS " P3456 "' 8£ Xh ° ' ^ S " ' "'^U *5300 bp© 

DNA WMRLt „ Jfct> ^„ , p6?8 _ 8ssac f ^ ^ ( ^ 
ftU *9400 bp OHM«**H*l,fc. C*ie©DNA8f>t*DNA5-ry-^ 3>+ 

*tl-£75X5 f P123-6KMSU ^5X5K pl8-*»fc. 

T*iS« D3 (,, g><C^T« 6 n^ 5x5 K „ Htmi ,y V7 _ a 
TKfcCff«l, ftT EOK3», S # r4 RCE-H01-H08 ©FITCM^-*-^* 

79* 5 K Pl8-l±©z,K>g i gftx>K^^_ if RCE lite? 
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K?!l#*tl"3<0i££E?!l§*rU *E^«fcD«J££n*7£>'S«2?!irau SS^J# 
#ltl2«<3!>x>H^A^-— tf RCE I©75 y ^E^J<h^±{C-ifcLfe. 
RCE-H01 : 5' -TCAGCGGTGGCGCTAGCGGCAAC-3' (23mer) (S2^J#^9 7) 
RCE-H02: 5' -CTAATGGCAGCGGCAGCGAAACC -3' (23mer) (iH^J#-^9 8) 
RCE-H03: 5' -CCGGTGCCCACTTCGATCTCCAG-3' (23mer) (S2?!J#^ 9 9 ) 
RCE-H04: 5' -TCTTTCCGCCGCACTGTCCGTAG-3' (23mer) (gB#i#^10 0) 
RCE-H05 5' -ACGACAACCAGCCATGGGCTGTC-3' (23mer) (E?J#f 10 1) 
RCE-H06: 5' -TCTCGAATGACTACTACAGCCAG-3* (23mer) (iB9U#^10 2) 
RCE-H07: 5' -CCCACTGGGACGAGCATCCGTTG-3' (23mer) (I2^J#*J- 1 0 3 ) 
RCE-H08: 5' -CGAGCTGCTCGAGTTGGACGGAG-3' (23mer) (I2?U#^ 1 0 4 ) 

(3) ^775 K pJI4D01tf>f£fi! 

H»J Dl (l)^&nfc^775 H pJD0l£r BamH I J^TiSfbbfcgt 7)1/ 
^U*X77^-if{CJ;0^U >8SffcLfc. MMM D3 (1) g)T#^>tlfc 

■^^7^5 H P pl8-l£ BamH I iCfc-pTiBifcU *Ul kbp ©DNABrH-fclfiPKLfc. 

(4) ^7^S KpJI4Donz:«fcS7 5n-7 • -f >V \s>X<D&K&& 

= H pJI4D0lT7&StlS#IU /W ^P^-r^^tt^^-r^^r 50tts«tfcUJfc. 

H»!l D4 : 3 K>*5§ftX> KW*"?— • tf RCE Istfc^cD? 5 n- 5 • *f 
>7 L/Z/XfcfcttSfgig (ID 

(0 pJI4D0lK:«k3^R$£*fl:<Dl&£;&tf SDS-PAGE tiSffffi 

^775 K pJHDOlfCfcSJBKfgJftft: 50#c& W098/03667£lBlfc©;#&fc:fi£o 
T, (N) JgiftT, 37"C, 4Biai**Lfe. #6*lfciM±ifc<& SDS-PAGE i3ckD8? 
ffiLTztZZ. ZfyT.^ H pJI4D01fc<fc£^ft<E&#©?^5#K:43lr>T* X> h' 
y;U*^— RCE I<h^$n-g>^^**U40kDO^>/N°^MA < > H*^m^n 
fc. 

(2) y^X^H pJI4DOHCl«tS^KIE**0«J3-fe;U^I^*Sttlca;5WflB 
ffirai (1) C*5^T, SDS-PAGE T^**940kD©^>/^^»©liiS*<«6Si$nfe 
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**±i***fl!HA:. *i«A4fcttK pH 6 , 55T;©£**frT?M 

««±»*t u a-fe^o^fflftaftaftfra 5 z t \z± d . 

. % 3 sfr 

mmm±mmm cm 1 > 



75 3-7"f>7l/>7 MN200-1 (If*) 



8. 0 m 1 ^DDLTt>jKj6 0 % 




V\s>7s\Zi$V}2>f&% (in) 

(1) 75*5 K pJI4D0nc«fc*»»(iij|«5©FPLC«fc5ffffi 
*tt* D4 fc*l^T»6ftfc^^5 H PJI4D01 (2-15*) t 

tt«) ^^7A^7^77^l:«Lf: RESOURCE" RPC 3m 

K 0.1UFA^5^60«T-tih-NU;^^^x>h) e ^7SH 
PJMDOiej^Kfte** ( 2 - 15 *) ^f^^*±i^ :< 

(2) a*»>Lx>Ky;UA^— if RCE I ON**75/K»»©W3t 

H»J D4, D5 .fcO, X>K^^-_ if RCE , afi ^ 3 K>*M<fc 

aYkx>K^*^— fe'RCE I lfif4*T*5Ci6«Bt5fcftl:,^^ 

ft** D5 (i) 777$h pnmuz^zmm&mw (2-15*) 
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'&»*U SDS-PAGE (8***;HM!) fc^Lfc. ff^v;^*- 1 ifi 

fc«ft«Jfc 5oLiO,m-^, J7>h >r;P-R-250T»fi Kfi U 

*T«5*U «|£L£. f Oi, BWOA>K (40KD) ftttOffiU Cft*y D 
^>'>-*>V-Mo<ie\ 492 (/*-*>x;|,T-tfc> fcftU N««ft7^t 
E*J*162»ife£Lfc 0 »6tifcEW*«T^f. 

N**T5 y : AIa-GI U -(Cys)_-Ser-Lys-Leu-Tyr-Gly-Gln-(Cys)-Gly-Gly-L 
ys-Asn-Trp-Asn (16SIS) (IE?(I#^ 1 0 5) 

x>K^;u^±-ii rce i ?>/V7n<D7zLymmwti-mLrz 0 

• < >v i/>7i^^T,Mix> j-- -if rce i ^taat 



' -X— iZ&V}Z>j%& (I) 
(I) TX^)V=£)IX • ~#-FERM P-5886«c^SOniaD^Stt©^ 
7 ^ Wj ^ * -^-FERM P-5886^<Z)ffiH^ 6%®tt*l*&£$tr«4>* 
(0. 2K^* 5 >g^ h o. IS U .j * A> 0 . 05M g^ 

#* 9 s*7&. 0.05Si&«/>j*A, 0.001XitiKtt. 3X->3*. 1. 5X**, pH5. 5) 
fcJMiU 30t:fc:T«»Lfc. *&5BHi»Lfc«, 3 n=--*»*L&t,©«:tt 

nm-oa*»ti / T*tr*i>«ii!!»:tfb,8*il»*ttott W $ff,fc. 

»*=niaD«e^S4fe) «ttO««*ff^fc. C*a£3**»tfMMS (0.2*^* 
S>K:*-hy*A % 0.1XU>ift**-*ij^ 0.05*M^*^ A , 0.058! 
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*ft*uc7A. o.ooixntt. 3*-> 3 si) T3ot:, eommmtz>mmLxn^n 

tc&mm. 2g^2mlO50mMU>^^-h>J^7AA^7 7- (pH7. 5) KfflWU ^ 

iLfeo -V-yy'frl&SOu UZMLM&tK 1000m K 0. 2MU>^:J-MJ£A*gf& ( P H 
7.5) 750//L 0. 04mg/mlFAD100tf U 2mg/ mlNADPHlOO/z K 22. 5mg/m\ffim?- h 
U^AlOOO/zl^D*, 37 < CT^$i±^o ^£i*£lt>:^Nc#U 

yy-jiy^^ mmmizxmm) soo^i, o. 02%n-i-^-7^;ux^i/>^^^ 

>500/z I £2lQ;iTfgfi£-ti\ A540£$J;Tr 3 £ <*: fC J; O ~ KU- h 5— tf 

(2) TX^;i^;Ux • FERM P-5886tt©niaDJte^-C5flJi4" 

a) y'u — y'(Djfm 

7XU\s¥)UX • NRRL4337^£YPD?£#:igflii (Ugfi^, 2%/tf 

U^7°h>. 2 %^;U3-X) TJMLfc. »6n^«f#«fc0^ftIO^ft (Mf 
¥8-53522) fc«fc^TfflfflLfc£DNAe*SHcU Unkles. S. E. , et al. . Gene 
111. 149-155 (1992) izmm<D7X^Jl^fJUX • -#-©niaDJtfi^©;!ggK?ij£ 
fc££f£ffil,:fc,gE*l#^l O 6i3cfctfl 0 7 ©^figDNA^ ^< 
*CLTPCRffitZ«tSDNA©iieS:fT^fe. SfS&lOOtf I 0 3S6#DNA0. 5^g, 7° 
7<^-^100pbo1, &tfTaqDNA#y.*7-" 1*2. 5U (-y 

94"C1»W, 50*C2»|B1, 72'C2»M©aft*frT251f<^;i,S^*-&fc < i:C;5 % *U 
800bp®DNA»r^^»WK:ii«snfc. e:ODNAWfM-Ott*E^J*ft«&Lfc 

Cl©DNA^^niaD3te^tc:6*-rsc:«i:^We.75^^ofc. 

NIA-CN: 5'- GACTGACCGGTGTTCATCC-3 " (19mer) (E3RJ#^ 10 6) 
NIA-CC: 5'- CTCGGTTGTCATAGATGTGG-3 " <20mer) (S2^J#-^10 7) 

b) 7X^)V*r)lX • — ^—Ojfe6#DNA©-y-tf>»#f 
7 ^^^ * FERM P-5886^^YPD^#:M ( l %gf^x*X, 2 % 
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■T8-53522) lZ^Ttemi,fz±mAZMmBm (Hindlll, EcoRK BamHI, Sac 

k saii, xban ^±m<tLrz^ ■r^u-^jimmmiz^o^mv. *U 

*=l-7— ■ ^D-->^ (Cold Spring Harbour, 198230 izmm<Djjmzft~?T 
1-fn>m (Hybond-N+, TV^Aft) ±lz^a y b Lfz. Z\<D±^u>mz 
^^«MffiCD800bp(DDNA®fM-^yD-^zLT^-tf ; >/W^U^'f if— > 3 > 

c) niaDatfi^^^at 

TX^^x • FERM P-5886«©±DNA*ft||E**IIboIT«B^*Lfc 

ft. T^n-^y^^gj^^^^jgj^^ 9-23kbpftifi©DNAW-frft3ej£|zj: 
Ottffi, HiRLfc. 0iKLfcDNA»r>*-*ADASHII©BaBHf-y-f STR 
ATAGENEttOGIGAPACK II GoldtJ: dr-^>^ ff ^ %±Mtja5Jft$ ^ 

Ma©800bp©DNAtftf-*7D-;7£LTJB^ TV ^ AtiSDECW 
hDNA^U >^ • ^yXfA^LT^7-^wy-J^t*-y 3 >£?t 

«ttfn->J:077-j;DNA*«»U *>6.5kbp SalI0r*##A3nT 
^Ci*«BL&. -©DNAfc»LT^>tftfrfcm*, niaWttEH^sns 
iO/j^aDNAifriLT, *54. 8kbpOSacI^£J=Lai U ^0>WM-(Dft||8» 
*%H*ff«Lfc. *Sfc:c©Sacl»fM-ftr7^5 FpUCi mz-*?? D->fcu 
fz B aztlltfvXS. KfcpniaD-SactLfc. d©SacI»rM-*afi:ttlB»*T/W» 
frftl.&«l:^75 KpUC118{^^n->^L, ^^StLTliiB^J 
StfeJ&U *«LfcDNA*fM-rtJc*5frt5niaD3te^©ffi«ft»^Lfc. 
(3) TX^;^;U7> • -#-NIA5292**CDJBKlEft 

• ^#-NIA5292**£f£#igtfil} (2fc pJ&tejK«K lfctf ij ^ 
>s 0. 2X»*x**. 0. 5% U >K-**^- h 'J r>A> 0. 05***^*^ A ) 
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T28t\ 2miBi&t5*mLtz. ®ft*x7X7s)u*-T~mmu mmmm o 

^-CX^fth 10mMU>^^-hUr>A (pH5. 8), 0. 8Mi&fc7j U r> A) CISLt. 
3<TCTa**K:i. 5^MLt7-Dhy^ Mtb«^777^J^- 
TSiliU iliiiM^^il^.kDaMLTSTCn^^T- (lOmMMJ;* (pH7. 5K 
lOmMi&^jl^A, 1.2MV;Uh: h-;U) ^2®^ LTcflt SK^yy 7 ~izm 

fcSL S&KPEGfK (lOmMMJX (pH7.5), 10nM*frffc;&;i/->£A, 60%tf>JX5Fl/ 
>^Un-;U4000) *Jn^T*±»cfc520»WIIHKL. DNA^yo hrtK: 
mALfz. 7nh75XHtSKKy7T-lZT&®to&L1t& l.2MV;Hfh- 
^iiO. S%TZ>-Z1$tsy y^y ^igitJj (0. 2X«St h U 0. 1% U >^7K* 
-7J U ^7A, 0. 05%fifcBST^*->*A, 0. 05%^t* U 0. OOlJKSfc&Sjg-jfc, 
3%^3M) l:H»L. 1.2M V;Hf h-;Utl.55K7^-^tr!y 7^ y ^*3e 

SMfLD_7 : n K>«»YbX>K^*^— t? RCE I3tfi^OT^^;U^;^ . 
-^-tc43ttS563Eg (II) 

(1) 7°77x5 KpSAEXllOf^SS! 

a) 7*7X5 h*pAMYI(Z)ftgi 

W097/00944^^^T#Stl5^^5KpAMY*f|«IB»*EcoR I&tfSal 
I TiKHfcL, ^StlTtm 75kbODNA»f)t$, ^ < EcoR I, Sal I TiKKfcU&p 
UC119(C^^L/i 0 ibnty7X> K£pAMYI£Lfc. 

b) 75 FpMAYi^<Dmz%?mtf)^mmA 
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^^77$ K£pAMY-Bam£ L/t„ 

pAMBM: S'-CCCACAGAAGGGATCCATGATGGTCGC -3' (27iner) (B*|** 1 0 8) 
c) 7^X2. KpSAEXl 1 ©{£§g 

*T. ^^SKpAMY-Bai*«HHi*EcoR I&tfBamH I TiSfcU 
0. 6kb<DDMmK&®m,1t. X\Z. Cullene>©^(Cullen.D..Gene. 57, 21-26) 
(:foTf^^7X5 KpDH25*EcoR I, BamH I TJIWfcU #Sn&»4.7k 
b©DHA*r*£lElJKUfc. it^U »&nfc^7^5K*pSAEXll 

(2) ^7^5 KpANR22, pANH420Df£SJ 

'J^fi*Oi>^Mt-1? RCE Iit£H^\ ^/fc^ T ffMS!£ 
tifzn K>*»fl:x> i? rce • 

*5^T^!|g$1i-5feae)(c, fg^^-pANR22, pANH42£#HgLfc. 
a) 7° ? X 5 KpANR2 1 , pANH4 1 ©tfs£| 

ST. U y^4|(5i> Y-*f)\/Ji-y tf RCE mte?®ft£LT. 
PHRCEI-Bgl-llSiMIE»*Bgl II T«Bfl:L,#snfc»lkb©l)NA»rM-SigjRLfc. 

*&. 3 K>«aftx>K^*^— tr rce iae^wM-iLT, h p j 

I4D0l£BamH ITMU ^e»tLfc*5lkb©DNA»fJt*I5lJRLfc. 

^Xi- KpSAEXl I £BamH ITWWiL. X>K^*^- ifRCE ifce^© 
Bgl IIiM-M^F>Ilftx>K^t- if RCE Hte^oBaaH Itf*** 
n^nigfifLfc. f#bnfc7°7X5 H^n^n P ANR2K pANH4l£L&. 

b) KpANR22. pANH42©f£g 

ST, 7:7*5 KPANR2K PANH41*WH»*XbaIT«»f Lfc, ^»(| D6 

Eft ®^^ s HpniaD-Sac^^ijRg^xbalT^L, ft4. 8Kbp©»fM-*#fc. C 
^>WcttniaD«£^±^g|$©^ 

*Xba I OBiffitt^ b . n i aD3te^? TflE»0«IB»*Sac I ©!8ttaBtt©ift!ftfc::& 
«^*PUCll8lCA*rSfWIB»*XbaI©B«aSffi*W**nT^*. CCD4. 8K 
bpOWM-S^^S KpANR2K P ANH41©XbaIlM M:ftlfn#Abfc. 
it^XS K£pANR22, pANH42£ Lfc. 
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-x-iz&vz^m (no 

(1) ^7X5 KpANR22, vAM42lZ^T X^J^JUX • n#-NIA5292*toi$K 

**«D6|B*©^ftJcJ:0. ^775 HpANR22ROCpANH42. > K D-;^ 

LT^^^-O^ti^T. 7**W*;i,* • = #-NIA5292«*#IME»Lfc. 
^7^y^*^lffift±o^ K€a ^ S ^ n ^ nft50#fcsWNtt#:JtfJft (3J SoJub 

le starch, 0. 7X Mai t extract. IX Polypeptone, 0. 3% NaCl ) tCT28 t CT3 B M 
^#Lfco »*±»«tta#fL*:a', ^»JA4 tcftt^ P H6, 55t;©Kj&*fl: 

wUfctf. -C^-tf)*, *L<l*y°7X$ KpANR22£«t^T»K*aft£*ifctt 



^ 4 ^ 


U3-fe;u*aaiiife*aF 














PANR22 








PANH42 


8 0 %<D%mtft&J**3nt- 



— tr rce iaefo7 5 3- 7 • <i >vu>xfc&vz>ftm, 

(1) ^5 7 5 K pJI4D0l|*jCDRCEI jtfi^^O »J >*-©-gg <BE?>J## 1 3 

(3fBm©331#e(D^ST*^G^^405#S(D^ST^^C^T)^PCR^ffl^^c 
<!:K:.fc0*Sfc*-e\ C0^57S KfcpJUDlOiiUS:. 

(2) ^775 K pJI4D10»C^SJBKe*«:O«F«&rjC SDS-PAGE fc«fcSfffl5 

H pJI4D10»CJ;SJBK35ifcft: 30&£ W098/03667fCgS«OD^tefC^o 
T-. (N) i&iffiT, 37-C. 4BM«f*Lfc. H6ftfc*«±»* SDS-PAGE K:«fcO» 
VfLTziiZLZ. 7"775K PJI4D10»C«k5?gKeSI#:©^-fe5ttt*5^T. 
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****Tt>*t t >2-15*a*(D*#J :S j SS - U) ». ^„ _ m 

3X ITn^/Jn L/ /Co 



^5 u — • -f > y u > 



^£n4D10j3zl 3*) £ < ^y*,^^^ 
^SfiflllE 1 : An— • -H-— „ J. tJ . 
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m. 5kbp ©A> K £ LT*ffl*n*«fi**MCEiafi*£ LT, «*©* D-- 

*»WE 2 : x > K ttiCEHtg^© ^ d - - > 

(1) ^VADNA^-f^U- (MCEIite^^n-->// ffi ) 
AZ i-;i,.^-^ n ^^^ VADNA ^ EcoR j {C £ 0MU Seakem L£ 

©DNA »fctk flfMLfc. d©DNAWfM-*7r-^^^-. L 

0 frSftfc 1 X I0'fl©7 7-^7< ^7 U -*ffl^TMCEI«fi*©* o-- 

(2) £V ADNA;5>£©MCEIiH5-?©^ □ — - >^ 
nmME2 (1) tl^^:^77'J-i, RCEI«e^yD-^* ffl ^ T , 

■tr- -> a b 5 tra«©*frk:TfTir^6fl©7 7-^^n->fef»fc. 

»&^77-^**»BNM5I4«Et«»S-&, H|»ijB5 (2) ©2f£fCft-? 
T DNA EcoR I TSWU 0. 8%T^D-^^m^»(c«Lfe 0 C 

ns * ftWBS (3) ®*fe^ot, t<D^>^>c^ Li0i /w 

-©■y-<X©*a©ft4.5kbp©A>K3ft«ttai$tlfc. d©A>H*IUJRL, ^7 

7 " H pucii9©ecor i-y-r h»c-y-^n-->^fT^^ 6n&:? r 5 ^ 5 Hs . 

pMCEI-EcotLfc. -©*94.5kbp©«[*E3?lj©ft3tfi 4 -^ ftWB 3 (3) 

HM^B 1 {C*5^T7K^n^X>K^;^^_^ MCEI©N*«l7'5yKi2W<i:- 

( 3 ) RT-PCR(C 5 fc^>MCEIS{5^©cDNA©#ii < J;^SSB^J^S 
Azr-;U • if- v^D-f ^£30ml© mfcigma 0% n->x?—yrjt}- % 
0. SX (Difcottfi), 2.4X #fhf^hD-77D7 (Di fcott«>. % 
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M*U Cfttef.1© 4 M LICUo*TH*U -TOTTIS^WLft. *©« 

HTfrafc. *rMIETP«Ufco.2«l©^KNAI;iO«l©xij a -i,g >ns , 77 



*C *T-PCHCJ:a.R(IA*^©IICEiae?fflcDNA©«Ba. Takara RNA PGR K 

U MCEIitfc^© cD NAffl*apCRatJ;t)*g«LS:. 
MCEI-CN: 5'-GCCAATTCATGAAGTICACCGTTGCTAIT-3- C2 9s ,er) OEnMlOQ) 
MCE1-CC: 5'-GCGAATTCTTACTTTCTTTCGCAACCTG-3- (28 0 er) l 0) 

RT-PCRS«tt- HT©*#-Wf„fc. ST. C^ffl^^-*^ 

W * CJ:,Tl T., *>J*9-H (U3>K t >M„ aiB 

*Sl.lkbpil.0kbp©2KH-T*t,&. itlSpUCIISOBcoR 



WO 00/24879 



- 75 - 



PCT/JP99/0S884 



fuT, ffiir^SE^I Okbp> l:n-K^n§x>K^ t _ 

(1) MCEiatfi^F^©8g^^g^ S ij| A 
RT-fCRfc«fcD, f»LfcMCEI3le*©cDNAl::ttl *ffi©£fta*AoT^fcfc 
«>. ^n*8Wtt«r« W «j SK: «fct)7cCHLfc. Cl<7>pUC118<DEcoR I^h^* 
?u-- > sfz tlT < / ,z >UCEl y^ x ^ K£pMCEI-EcoR £fc, M CEI 

&. RCEI©*^tra«t^ 77/^^>^i (AsnM) *m<D]&MttmzJ: 0 , 

7 ^>'Be*«»^fc*»fflx>K^*^-i 2 nicEi3ie^s^ WftW3 g St - <fc 

i»tt«F««;aESffiStt. *»JB7 (l) ^t^oTff^c. IP*, TfB 

fc«u 5'*sd^«>.j> ttfl:Lfc . ^ kpmcei-ecor i-?±mm 

pMCEI-G<hL^ 0 

PIMI-S52G : 5' -CTTGGTGCTGCCAGCGTTACCAG -3' (23mer) (I2?>J## 1 1 l) 

(2) &mmucEimfcf-(D&mz$>wz>5£T% 

MS!MCEIiie^O*«»C*5W*»a*SI««B 7 (2) Wl:L t ^ T 
frofc. HP*, 3l»<!E3 (1) fc*^T»sn&:/7*S KpMCBI-GfcEcoR it 
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oR I*-TK aP*yj-b;^;^fcK3.J>K^tKDy^ (gap) y u *- 

0, TO97/00757«MB»fc«oT, «« ( Saccharoses cerevisiae ) MS-161 
« (MATa.trpl.ura3) *** te *u X> K^^^-tfMCEI^ Lf#§ ^ 

*ft*IE 3 fc*^6n^7'^ Kpvmcek^^^^^k^^ ^ 

*«B8 (1) iW-o* #fcTStu ±^iiI^ L ^ 

(2) SDS-PAGEtciS^aoSJ^ 

***IE4 CI) t*^T»6tlfeft**tt*SDS-PAGEfc«L&tC5 ^ 

(3) MfflMCEia«»SL;fc»tf©Mi (CMC7— tTStt) 

*jme 4 (i) K*»T*ztittm**m*m>T. zmy-^^m^v 



CMC7— fz ai/ml) 



*«fflMCEia€*fc*»*« o. 337 



(4) »*TI8^Lfe^SS!MCEIO«fi( 
^»JE4 (1) fc*^T»6n&a**tt500.1ft*HFM I .5«M 7>tz: 

^©^^^i:o^L^ *S^i;«)1.5IIOM7> t -^ AjftT3|E 
«Hfc*ttfcMacro-Prep Methyl HIC Support »*^7h^7^W i2 



WO 00/24879 - 77 - PCT/JP99/05884 

-TCOB»50«l*»*Lfc. c © Macro-Prep Methyl HIC Support ^07 
^^^fci^Bttauoj^^^j.^ **±**1000. 1 * 

f&teltfHOOinl 

thyl HIC Cartridge »^n7h^7^- (^tt«5mk K ^ 

^^ >F ^ L *©7H** (MW) tt»45kDT»ofc. SDS-PAGEtt, NPU-12 
*MRWO*8l:aofc, »«^^>^-Htt. SDS-PAGE^Jt^ yy 

^»JE4 (4) fe:4J^T#6n>tSMiaiMCEI<||«»*ttSffl^T. £ffitt A 

MfflM(EI©*>A*M tt ,TSKgel TMS-250^A (4. 6mm I. D. X7. 5cm) (3cy 
*ffl^fcHPLC»«f*CJ:0 % 0.05%TFA (hU7MD@ti) + . 

L fc*«x > K ^— eoUV280n«iTO fcT- O i5flt* S *UJ L & . * * > 
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KteAlbumin Standard (Bovine serum albumin, fraction V. PIERCER) 

: 7C7>^-^--^- (Launder Meter) L-12 

igft : 5 Or 

NFra : 60# 

SJMfi :40ml 

SJ&pH : pH5 OOnMgt&j&fffig) 

ph6 dommmmmm) 

TffiGDjjl 6 ^l:^$tl§ £43 0 o fc. ^»<1A 2 

m 6 m 

—Ml PH5 pH6 

^MCE I 0. 5mg/l Q. 5mg/l 

^»!JE4 (1) ^^^TWStlfcMCEiaaijRatftfflUT^ *««A5©^ft 

MCEI©SfflpHti5-6T*O.pH5~8<DlSfflTS®pHtc:feJt5^#©60Xl^±CDStt 
Eli PUS Id. »«T^$itfc^SSMCEI^tt«NCE4fcJt^T7^3t7U^#TJC 
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10^g **ft*>ft!!H** (EcoR K BamH K Hind UK Sac K Xba I, Sal I «) 
T£*«rU 0.8%7^ D -x^«^»fc:«L^o :n^iflB5 (3) 

RCE 1 3t€^«!:ft|HI/ c cilfi^> A< ^ fe 1 «»#ar<5 di^fe^^ofc. 
-Ojtfe^fi, #(C^VADNA^Bam HI T«« Lfc«^OA-f ^ ij ^ ^- .> g 

BMMF^.: x>K^*^— t?PCEI3tfi^©*n--->^ 
(1) yVADNA^<^7»J- (PCElMH^o-->^ffi) 
7T<nv-<-fex • ~^f->x<D j tr y ADNA£Bam UUz<kO f&lk L , Seakem LE T 
^D-x^^/t0.8%T^n-^y;u m ^ ffij{3# t L ^ 9 _ 23 kbp(D±1 *Z<DDS 

AmKttmzm*. mm. ci codna^ jn- ^77 — v-^*? $ — , Lainbd 

a DASH II^**- (^7^->tt» (c^L, *J6«B 4 ckra*K:A y dr 
-^>^*frofc. »6*lfc7 7-^*^JB»XLl-Blue MRA ttcfciSfcau-fc. d 
©#fcfcJ:0»S*lfc I. 6X \vm<Dy ? 5 .j -*ffl^ T PCEHteV© 

(2) yyADNA^^OPCEIJte^O^ □-->// 
*»JF2 (1) 7?»6n&7^5'J-i, 3K>«afl:RCEI3ie^n- 

n->£»fc. #6nfc7 7-y€*»«XLI-Blue MRA ftlci^^, gftftfB 
5 (2) OMIC^T DNA **«U Xba ITtttfU 0.8%7A'n-7^t 
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». RT -PCRtC=tOPCEIitfi?fflcDNA©#g|*ff&,ft„ 

(3) RT-PCRICi^PCEiaC^fflcaVAOmBiittSgBj,^ 
77<37«X-7/«!l.l(!l (3.0* n->7.?-y.J*_ 

0.5* mn^x (Difcoaw. 2 .« ^h^ hD .„„ {DIf ' 
x*n-x> -woe. ««, W »u ^^-^b^sil 

<=*U = 4 M LICI**TBAU. -?ot:ti S #iw l& . 

^Tti-pfe. *-r*9l3-C5«S!L.fe0.2»,IO*RNAI;i0n,l©i.j i - i , 3>A .. ; ,- 77 
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RT-PCRJC«tS B RNA^S©PCEHte^©cIMrA©Hfi[fa % Takara RNA PCR K 
it(AMV)Ver.2.1*ffl^. T?£t>t>* «MBfc*HTft* L&y y A**©PCEI3t 

U PCEiae j FOcDNAO*&PCRj*t«f: t>*tMgL&. 
PCEI-CN: 5' -GCGGATCCATGAAGTTCTCCATCATCG-3 ' (27mer) <E?9»*112) 
PCEI-CC: 5' -GCGGATCCTTACTTGCGCTCGCAACCA-3 ' (27mer) (EH#* 1 1 3 ) 

WfclCfcoT. £j&$-&fcf* % Tag *U*:7 — tz ( 0 n >h^> hiaq , S S 

«fr«:30lHHI»3ji-rci»cJ:Oli«Lfc. if «$nfc W >4- tt , Ttfn-^m 
*5l.0kbp©l»r>%-T*ofc. Ctt£pUC118©BainHIlM HctW 

7 3T-f t7 • -^>XPCEI3t€^©cDNA±ifi*E3FiJ*ft3tL)t. 

I^jtl>h7^t-t < RCE I©^^^©i?ffi 

if RCE I©^^n-^$*«i(t©^m4Stt^T©«fc^»cffFflSLfc. 
T&fc>S,5«fi« D4TWl / fc75 3 -5.0yi/>7l:J:,TJ6a^fc 
=H 4 >*»ftl>Kmt- ii RCE I©«tl±fl|«Sffl^T. MiStt?W*$J: 
tf=f Atf-Jl^ t * 7 „, ,> ^ - *T^fcfci*fc» - * h ±M (6cB x Sen,) 
©WKSfflaftTEOftfrCTfTttofc. 



ffiS : 4013 



(Launder Meter) L-12 (&j££#:j:%Q%:t63§ 
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fcJfc&M : 4 0ml 

^JftpH : pH8. 5 (10oH S U X^mW 

'>+#>3S^-© 5 ft (vt^>55MS) 0.55g/l 



SB 



753 7-f>y^ MN200-! (*«) 2m 1 «toL T fe»6 0 * 

ii RCE Ict^mh >*?>1M 

**L*:*. 51i^ Mt4W5 5 oxz 5 0fflMIJ>Mift(pH6 
MMa^^M^g (1 o 0nk.t/g«**) RztSMgmmmKS 0 Onkat 
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aisaponl 0 4. Ig/L), (2 0 Omg/L) ^JoLvoith fl 

afift«"t«tOX«a#>f >*fB«SMinoltaa«Quick Scan 35<Z>a£&ftjeL 
(lOOnka/g, 3 0 Onkat/g) iO»fc3-y>^;KD^«f«** ^8gl3 



lf§ 8 



§^ — . _n-f>zmm% 

te&tiQ 4 6.9 1.19 

10 0 nkat/g 4 7. 6 
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2- PH8. 5(C^^^^ir;i,D-^^t^gg^ s ^ MigpH{;: ^ 

3- «^iafi*T* 5 , M$m £BBft(Z)Ii*. 

40kD^^. 1^3© ^fn^-fl:fBi0g io 

6. A3-;Hfi^D, ^SDS-PAGEiaoitUcfTO 

8. 77-f37< irX«i«T&0, *oSDS-PAGEl:J:t)*€Lfc 
W#*«#tt4 5kDT*«, M*«l-3©^m^-5Ik:IB*©B*. 
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9 . Tfa#tt£^rrssi2fc^ 8 »cih«©ii*. 

• ^^v-zmm^m^fgmzMTzmmpH p h^6 

Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Gln-Cys-Gly-Gly-Xaa-Xaa-Xaa-Xaa-Gly-Xaa-Xaa-Xaa-Cy 

s-Xaa-Xaa-Xaa-Xaa-Xaa-Xaa-Cys-Xaa-Xaa-Xaa-Xaa-Xaa-Asn-Xaa-Xaa-Tyr-Xaa-Gln- 
Cys-Xaa ( I ) (@E JiJ#-J§- 18) 

(±tefHjij<K xaai«nfnffii©7s / saiftsr^, 20, 21, 22, 

2 3, 2 4, 3 0, *3«fcaC3 l{5(7)Xaa^n^ r n#^EL/ e C<Tt>ct^ 0 l ifi 



1 1. T^y^SHJiJ (11) T^&^-fc^n-xA-f >^ >^K*-f >£-g- 

Cys-Ser-Xaa-Xaa-Tyr-Xaa-Gln-Cys-Gly-GIy-Xaa-Xaa-Trp-Xaa-Gly-Pro-Thr-Cys-Cys- 

Xaa-Xaa-GIy-Xaa-Thr-Cys-Xaa-Xaa-Xaa-Xaa-Xaa-Asn-Xaa-Xaa-Tyr-Ser-GIn-Cys-Xaa 
(II) (@S?'J#^ 1 9 ) 

(±IHE*9«K Xaatt**l-rne*©73yK35***-r*«, 2 0, 2 1. 2 3. 

2 9, 43«fctf3 Ofe«Xaa«^n^ r tl#ffiL75:<T ! bcfc^„) 

12. 1 H£;feJ:tf 3 2 ft^Xaa^Ttt/^-^Lys^il L, fiil^Lys^ 

1 3. *;PD-*/t<>^>yK**>tf7*ySE*j (m) ifcfcfts, 
1 0 S&tt 1 1 {CgB«0>KE|!t. 

Cys-Ser-Xl-X2-Tyr-X3-Gln-Cys-Gly-Gly-X4-X5-Trp-X6-Gly-Pro-Thr-Cys-Cys-X7-X8 
-Gly-X9-Thr-Cys-X10-Xll-X12-X13-X14-Asn-X15-X16-Tyr-Ser.Gln-Cys-X17 (III) 
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(@B^iJ#^2 0) 

Xlte, Lys, Ser, *fcttGlnS*U > 
X2&, Leu, Ala, Val, *fc»GIy££U 
X3te. Gly, Tyr, i;fcteSer£^U 
X4te, Ly s telle 

X5&, Asn, Asp, Gly, ££teMet£^ U 

X6te, Asn, Asp. Sen £/tteThr£^U 

X7«, Glu, Asp. iSfcteThr^L-. 

X8te, Ser£7cteAla£SU 

X9te, Ser££:tePhe£:^U 

X10&. Lys£>tteVal£^L. 

Xllte, Val, Asp. Ala. ^fcteGly^SU 

X12&, Ser, Tyr, Gin. £fcteAla£SU 

X13&, Pro, Glu, £fcttLys&ST2&>, & 3 Wi^ftlTr , 

X14te. Asp. Gly, ££«Asn££T;&\ * & Mtft&lf?, 

X15&. Asp. Pro, Lys. £fcteGIuS:3£U 

X16te, Tyr, Phe, £/t&Trp£:^ L, 

X17&, Leu, Val, telle 

X4*5<fc^X15©^-rtl^-^^Lys^^L. ««Lys^<D7 5 7 

-r.) 

i4. Tsy^SH^'J (iv) ^fts-fe^n-xA-r >^>r >^Kpw >& 
^rrswjfc^ 1 o £;tte 1 i kieis©!**. 

Cys-Ser-Lys-X21-Tyr-X22-Gln-Cys-Gly-Gly-Lys-X23-Trp-X24-Gly-Pro-Thr-Cys-Cys- 
Glu-Ser-Gly-Ser-Thr-Cys-X25-X26-X27-X28-X29-Asn-X30-X31-Tyr-Ser-GIn-Cys-X32 

(iv) mpmnz n 

(±fBIS?<J#. 
X2lte, Leu£ytteAla£SU 
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X22«\ Gly££teTyr£:^U 
X23te, Asn££:teAsp£:gU 

X25te> Lys£fcfiVal££U 

X26te, Val$£ttAsp£5gU 

X27«, SerSfcttTyr£*U 

X28te> Pro£^t"7^ &2>\,*lt&tE1ff' % 

X30te> Asp£fctep ro £SU 

X32te, Leu^/z^Val^^-T) 



15. t^D-^W>TY>^H^>^j#^2 2, 23,43^2 

tzmmm i o 1 1 iztmvmm. 

Cys-Ser-Ser-Val-Tyr-X41-Gln-Cys-Gly-Gly-Ile-GIy-Trp-X42-Gly.Pro-Thr-Cys-Cys.X4 

3-X44-GIy-S e r-Thr-Cys-X45-Ala-Gln-X46-X47-Asn-Lys-Tyr-Tyr-Ser-Gln-Cys-X48 
(V) (g2^(|#-^2 5) 

X41«, Gly3:fcteSer£SU 

X42te. Ser£&ttThr&SU 
X43te. GluS&teAspfcSU 
X44fcL Ser£/itaAla£SlU 
X45«. Val£&fclLys£&U 
X46«, Glu££teLys£:gtU 
X47«, Gly£fcteAsp£SU 
X48te. Leu*7^«Ile^^-r„) 
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1 7. «D-^H> ? o?f W >4<EW2 6^ ( i 2 ?(D7 , 
2 1. pH8. 6fc*»**B** D -*«, 0 ^ aBia5elt 



2 2. sssbshssstss. m*mi o~ 2 i ©M-oifr-acea©** 



2 3. 75 ;wxn (VI) * 6 ft* .J ^-Wohkhk^ 
8h*« 10-22 ® t->Ttl*-aHcE*© BJ | 

Tyr-Xaa-Xaa-Xaa-X51-Gly-Ciy-Xaa-X52-GIy (VI) (E?t#* 3 i ) 



* '^-"•"-•^s'WE" <v,,) * 6 **' ■WJSC 

Tyr-X61-Xaa-X62-X51-Gly-GIy-Xaa-X52-Gly (VII) 3 2 ) 
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X51*«kDCX52tt*n-enSer*>tt4Thr*aL % 

X61fctLys£fcttSer£^U 

X62ttIlei;fcttVal£«-r.) 

2 5. 3tt©Xaa#Ala. lie, Pro, *&ttVa!T* !> . 8fc©Xaa#AIa. Phe, 
2 6. X51*J:tfX52#SerT*>*. MM2 3 -2 5 ©tvfn^-iRfcE*© 



2 7. •j^-»-» M . 33> 34> 3 ^ 

T*. MM 2 3-2 7©^Ttl^-^(cfBm©^m. 

2 9. T^y^gE^J (VI) ^SttSU^-fSHRo-SB^^^^^ ^ 
Tyr-Xaa-Xaa-Xaa-X51-Gly-Gly-Xaa-X52-Gly (VI) (g2^ij## 3 1) 

3 0. 'j>*-i^- W7 ^ M (VII) M29r 
e*©#3s„ 

Tyr-X6I-Xaa-X62-X51-GIy-Giy-Xaa-X52-GIy (VII) (S2?ij#^ 3 2 ) 
(-tSEE*»J+, 

X51:fc«fctfX52te^ft^nSer3;Jtm , hr££U 
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X 6 1 teLys 3; £ teSer £^ U 
X62ttIle£fcttVaH&*T.) 



3 1. 3&„Ala, lie. Pro, *fcttY llT * 0 , 8tt«D Xil # AIa . Phe, 



33. y>*- W (0-*^« 33i 34 ^ 35> 36,^37 

^U*5fcT*3, 1**92 9-3 3©^rn*-*K:|3*©|**. 

3 5. pH8. 5^ t ^«^p-^^^^ # ^ jgpHr 

3 7. TK©»tt**-rsx>H^*^— • fe- : 

3 8. t* D -x, W > f „ yMoi!iWl 0-1 80HT*l*- 
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39. *vmmwxm. ^ty 7 ^^^ mizmr 



4 1. 7^7^>^i (Asnl) »**^2BlLa:UJ:5»cafe«5**ifc. 



4 3 . BfejC^ AsnM^i||g^g|5feAsn-Xaa-Ser/Thr (Xaattft*© 7 - y tt 
44. EW#^104 5«fcfa4 7#©75yK38**t ffiflD7$yKrB 



4 5. EW#*104 5«fc tt 4 7#(OTS>r»38iai, ^9 0#^ 

1 ^S3©OBS:^^>A^j| o 
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4 6. KW3W5SJM47|«)75/ga*« WS/ri 



4 7. EJI»#3 04 6«**:tt4 7«©rs>'B ! M. t iD t9 2t^ 
B»4»C7S/m n« mi2 li. 12 2S i£ttI24s " 



4 8 . SEJij #^ 5©44»*fcl446*©7Sy KttXHe T 3 J Wr ! 



4 9. E«5»44#«B46f e >75;iS S . *J:W4 9#£f- 
tt6 1»»73,M». 121t teBl23# . *J:»/* fc « 171#$ 

so. 7 o 5 o 5 2 sot ;^ sa« « 07 s y gra 



5 1. EH** 9 0 9 9#*fc tt i 0 i&tDT-ymmmmvT-y®^ 



5 2. ^n-^AW>^>^H^^ > ^ $;h ^ JS „^ 3t5t 
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5 3. ] J>*l-m®<D-&fttf&£t<tlfz&?\m^l, 3, 5, 7, 9, g= 



**nfcE3«*l. 3, 5, 7, 9. *fcttllKlE«OiSW75y*B^ 

5 5. ■fe^n-^AO^^>^K^ < >^ iS ^j gl o, ii, 13, 14. 
*fcttl6fce*©75y KE *j (i) ~ (V ) **T«fc5K:i»3n &EW # 

3, 5, 7, 9. i izmm<D&%£7 5iym&m (-tJUn-X/^ 

fc IS tfe CD 5fe ^ ^ > / 1 ^ ^ 0 

5 6. U>*-«*©-«»*«|»^2 3*fett2 4tlS*©75y»E59 

(VI) Sfctt (vii) *a-T«k-5^BS:3C$nfcE3FiJ#^i 1 3, 5, 7, 9. £ 

5 7. tjl.p-7/H>T^jrK^>WJ!ll0. 11, 13, 14, 
*&ttl6fc|B*©75/*E*J (I) ~ ( V ) &«Tek5fcefcS;$*u ^ij 

2 3 *fcf*2 4 fclB*©7 5 y*E*J (VI) 

« (viD zm?±?iz&<£2titzm?m^i. 3, 5, 7, 9, *it\ziuz 
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6 1. WW** 2. 4, 6, 8. 10, *fcttl2fcB*©DNAE*L ft 

6 2. fSl^^^i;^^-,^^^^^^ ^ 

6 3. n ^>^mm^tir^^u^^i^ EwwiatEtoD 

6 4 . |f 6 0-63 ©^rn^-jjjK:^©^ rj ^ ^ ^ 



6 5 . 6 0-63 ®^m*-JHfcE*©# .| * * H 

^6 4i:iet©^^^_ T ^ $nfe) 
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*7*n5U (Saccharomvce.0 M> A>-fc?J*7 ( Hansenul 

±tr+7 (Pichia) iwsfeot^s, iraae 6Ke*®is±in 



6 8. *«*f. ■yy*05-fe^.-bUtr->x ( Saccharomvces T 



6 9. (Humicola) JR. JX^Wx ( Aspergillu 
s) JM, ^'J3t^7 (Trichodema) 7*1^" ( Acremonium ) 
tt71f'J*A ( Fusariu B )KK:«TSfe<PT»S. ft 6 6 ££*®«£«HK. 

7 0. toftmW* 7S3-5"f>yi/>7 (Humicola insolens) , 77^ 
JM^UX • (Aspergillus niger), ^ctth'Jn^ • t* U ^ ( Trichoder 
rnayiride) fifjfcll 6 6 fC32« ©TgffeSffiJ&o 

7 1. lfJt<JS6 5-7 0©U-r^-^ {c: |2«O1S^«ffll!a^^L, ^- W7i 

7 2. ffif$£7 1 »ClS*©^feT«*tlfc, X>K^;P*^— t?£*. 
7 3. If^Jil~5 ?*5cfctf7 2©^T*l^-JitgHtt<75B6^ ^>/^ K , 

7 4. ii;UD-X^W^icD^lS^?4TSoT, ii^D-X^^^^, ft 
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**l-5 9*«fcOC7 2©^rtl^-5IK:BB*©»* % ^>/t^I, 



7 5. *^D~X*W«l6^^3i-6»«,5jsa E , &ttwr5 ^ $;ttt ^ p 



7 6. ^n-^^littO^ttO^i^nWOBfcSSawtL&WJilnx 



7 7. *fi*tlfc-fe;PD-x^W«li©fi©a?l!^Sff5*ffiT*oT. * 
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1**31 7 4-7 9 OHI-W-HtEto^s. 



#7 



8 3. WW 05 tt«| ttw , Ti iro^, is^^g 9 



8 5. i Mfi08 « saitwSTJoTi -i^o-^^. 



*L<tt-E-0*n*. StBS*W7 3|-S2« roir; ^_ ir - 3 



3c 



TtttS 
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Codon Count 


Codon Count 


Codon Count 


codon Count 


TTT-Phe 2 
TTC-Phe 6 
TTA-Leu 0 
TTG-Leu 3 


TCT-Ser 24 
TCC-Ser 9 
TCA-Ser 2 
TCG-Ser 1 


TAT-Tyr 4 
TAC-Tyr 8 
TAA-*** 1 
TAG-*** o 


TGT-Cys 20 
TGC-Cys 6 
TGA-*** o 
TGG-Trp 10 


CTT-Leu 8 
CTC-Leu 3 
CTA-Leu 0 
CTG-Leu 1 


CCT-Pro 7 
CCC-Pro 5 
CCA- Pro 1 
CCG-Pro 0 


CAT -His 1 
CAC-His 1 
CAA-Gln 9 
CAG-Gln 1 


CGT-Arg 1 
CGC-Arg 1 
CGA-Arg o 
CGG-Arg o 


AT-T - lis 0 
ATC-Ile 3 
ATA- lie 0 
ATG-Met 6 


ACT-Thr ig 
ACC-Thr 7 
ACA-Thr 2 
ACG-Thr 1 


AAT-Asn 10 
AAC-Asn 16 
AAA-Lys 10 
AAG-Lys 17 


AGT-Ser 6 
AGC-Ser n 
AGA-Arg 3 
AGG-Arg 0 


GTT-Val 4 
GTC-Val 7 
GTA-Val 3 
GTG-Val 0 


GCT-Ala 17 
GCC-Ala 12 
GCA-Ala 2 
GCG-Ala 0 


GAT -Asp 7 
GAC-Asp 7 
GAA-Glu 12 
GAG-Glu 0 


GGT-Gly 34 
GGC-Gly 8 
GGA-Gly 2 
GGG-Gly 0 
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Codon Count 


Codon Count 


Codon Count 


Codon Count J 


TTT-Phe 0 
TTC-Phe 19 
TTA-Leu 0 
TTG-Leu 0 


TCT-Ser 2 
TCC-Ser 9 
TCA-Ser 0 
TCG-Ser 7 


TAT-Tyr 4 
TAC-Tyr 18 
TAA-*** 1 
TAG-*** 0 


TGT-Cys 0 
TGC-Cys 18 
TGA-*** 0 
TGG-Trp 10 


CTT-Leu 1 
CTC-Leu 13 
CTA-Leu 0 
CTG-Leu a 


CCT-Pro 3 
CCC-Pro 13 
CCA -Pro 0 
CCG-Pro 8 


CAT-His 0 
CAC-His 7 
CAA-Gln 1 
CAG-Gln 17 


CGT-Arg 4 
CGC-Arg 13 
CGA-Arg 0 
CGG-Arg 0 


ATT- lie 3 
ATC-Ile 13 
ATA- lie 0 
ATG-Met 12 


ACT-Thr 0 
ACC-Thr 25 
ACA-Thr 0 
ACG-Thr 2 


AAT-Asn 1 
AAC-Asn 33 
AAA-Lys 0 
AAG-Lys 17 


AGT-Ser 0 
AGC-Ser 12 
AGA-Arg 0 
AGG-Arg 4 


GTT-Val 3 
GTC-Val 19 
GTA-Val 0 
GTG-Val 2 


GCT-Ala 10 
GCC-Ala 29 
GCA-Ala 0 
GCG-Ala 2 


GAT -Asp 8 
GAC-Asp 19 
GAA-Glu 0 
GAG-Glu 20 


GGT-Gly 12 
GGC-Gly 30 
GGA-Gly 0 
GGG-Gly 0 
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Codon Count 


Codon Count 


Codon Count 


Codon Count 


TTT-Phe 2 
TTC-Phe 14 
TTA-Leu 1 
TTG-Leu 3 


TCT-Ser 3 
TCC-Ser 2 
TCA-Ser 0 
TCG-Ser 14 


TAT-Tyr 2 
TAC-Tyr 18 
TAA-*** 0 
TAG-*** 0 


TGT-Cys 1 
TGC-Cys 10 
TGA-*** 1 
TGG-Trp 12 


CTT-Leu 4 
CTC-Leu 16 
CTA-Leu 0 
CTG-Leu 3 


CCT-Pro 6 
CCC-Pro 15 
CCA-Pro 0 
CCG-Pro 11 


CAT -His 0 
CAC-His 7 
CAA-Gln 2 
CAG-Gln 19 


CGT-Arg 1 
CGC-Arg 16 
CGA-Arg 0 
CGG-Arg 2 


ATT- lie 5 
ATC-Ile 16 
ATA- He 0 
ATG-Met 6 


ACT^Thr 7 
ACC-Thr 30 
ACA-Thr 0 
ACG-Thr 6 


AAT-Aaa 4 
AAC-Asn 2 5 
AAA-Lys 0 
AAG-Lys 12 


AGT^Ser 0 
AGC-Ser 11 
AGA-Arg 0 
AGG-Arg 2 


GTT-Val 4 
GTC-Val 20 
GTA-Val 0 
GTG-Val 2 


GCT-Ala 13 
GCC-Ala 45 
GCA-Ala 0 
GCG-Ala 7 


GAT -Asp 2 
GAC-Asp 17 
GAA-Glu 1 
GAG-Glu 20 


GGT-Gly 12 
GGC-Gly 24 
GGA-Gly 1 
GGG-Gly 0 
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Codon Count 


Codon Count 


Codon Count 


Codon Count 


TTT-Phe 1 
TTC-Phe 15 
TTA-Leu 0 
TTG-Leu 1 


TCT-Ser 2 
TCC-Ser 12 
TCA-Ser 0 
TCG-Ser 4 


TAT-Tyr 0 
TAC-Tyr 6 
TAA-*** 0 
TAG-*** 1 


TGT-Cys 0 
TGC-Cys 20 
TGA-*** 0 
TGG-Trp 9 


CTT-Leu 2 
CTC-Leu 7 
CTA-Leu 0 
CTG-Leu 3 


CCT-Pro 7 
CCC-Pro 9 
CCA- Pro 2 
CCG-Pro 6 


CAT- His 1 
CAC-His 1 
CAA-Gln 1 
CAG-Gln 12 


CGT-Arg 3 
CGC-Arg 7 
CGA-Arg 0 
CGG-Arg 1 


ATT- He 2 
ATC-Ile 4 
ATA- He 0 
ATG-Met 2 


ACT-Thr 5 
ACC-Thr 17 
ACA-Thr 1 
ACG-Thr 2 


AAT-Asn 3 
AAC-Asn 11 
AAA-Lys 0 
AAG-Lys 10 


AGT-Ser 1 
AGC-Ser 13 
AGA-Arg 0 
AGG-Arg 1 


GTT-Val 2 
GTC-Val 11 
GTA-Val 0 
GTG-Val 4 


GCT-Ala 9 
GCC-Ala 17 
GCA-Ala 0 
GCG-Ala 2 


GAT -Asp 4 
GAC-Asp 13 
GAA-Glu 0 
GAG-Glu 6 


GGT-Gly 5 
GGC-Gly 26 
GGA-Gly 2 
GGG-Gly 0 
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SEQUENCE LISTING 
<110> MEIJI SEIKA KAISHA. LTD. 

<I20> Endoglucanase and cellase composition containing the 
same 

<130> 12I659PX 

<140> 
<141> 

<150> JP302387/I 998 
<151> 1998-10-23 

<160> 113 

<170> Patentln Ver. 2. 0 

<2I0> 1 
<2 1 1 > 328 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<220> 

<221> sig_peptide 
<222> (-23). . . (-1) 
<221> mat_peptide 
<222> (1). . . (315) 
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<400> 1 

Met Lys Phe He Thr He Ala Ser Ser Ala Leu Leu Ala Leu Ala Leu 

" 20 "15 -10 

Gly Thr Glu Met Ala Ser Ala Ala Glu Cys Ser Lys Leu Tyr Gly Gin 

- 5 1 5 

Cys Gly Gly Lys Asn Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser 
10 15 20 25 

Thr Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Pro Ser Gly 

30 35 40 

Ser Ser Gly Asn Lys Ser Ser Glu Ser Ala His Lys Lys Thr Thr Thr 

45 50 55 

Ala Ala His Lys Lys Thr Thr Thr Ala Ala His Lys Lys Thr Thr Thr 

60 65 70 

Ala Pro Ala Lys Lys Thr Thr Thr Val Ala Lys Ala Ser Thr Pro Ser 

75 80 85 

Asn Ser Ser Ser Ser Ser Ser Gly Lys Tyr Ser Ala Val Ser Gly Gly 
90 9 5 100 I05 

Ala Ser Gly Asn Gly Val Thr Thr Arg Tyr Trp Asp Cys Cys Lys Ala 

110 115 120 

Ser Cys Ser Trp Pro Gly Lys Ala Asn Val Ser Ser Pro Val Lys Ser 

125 130 135 

Cys Asn Lys Asp Gly Val Thr Ala Leu Ser Asp Ser Asn Ala Gin Ser 

uo 145 150 

Gly Cys Asn Gly Gly Asn Ser Tyr Met Cys Asn Asp Asn Gin Pro Trp 

155 160 165 

Ala Val Asn Asp Asn Leu Ala Tyr Gly Phe Ala Ala Ala Ala He Ser 
170 175 180 ,85 

Gly Gly Gly Glu Ser Arg Trp Cys Cys Ser Cys Phe Glu Leu Thr Phe 
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190 195 2 oo 

Thr Ser Thr Ser Val Ala Gly Lys Lys Met Val Val Gin Val Thr Asn 

205 -210 215 

Thr Gly Gly Asp Leu Gly Ser Ser Thr Gly Ala His Phe Asp Leu Gin 

220 225 230 

Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys Ser Ser Gin Trp 

235 240 245 

Gly Ala Pro Asn Asp Gly Trp Gly Ser Arg Tyr Gly Gly He Ser Ser 
250 255 260 265 



* 1 .n 



Ma aer asp cys Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys 

270 275 280 

Trp Arg Phe Asn Trp Phe Lys Asn Ala Asp Asn Pro Ser Met Thr Tyr 

285 290 295 

Lys Glu Val Thr Cys Pro Lys Glu He Thr Ala Lys Thr Gly Cys Ser 
300 3 0 5 310 

Arg Lys 
315 

<210> 2 
<211> 1017 
<212> DNA 

<213> Rhizopus oryzae CP96001 
<220> 

<221> slg_peptide 
<222> (1). . . (69) 
<221> mat_peptide 
<222> (70). .. (1017) 



<400> 2 
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atg aag ttt att act att gcc let tec get etc ttg get etc gec etc 
Met Lys Phe He Thr He Ala Ser Ser Ala Leu Leu Ala Leu Ala Leu 

-20 -15 -io 

ggt act gaa atg gcc tct get get gaa tgt age aaa ttg tat ggt caa 
Gly Thr Glu Met Ala Ser Ala Ala Glu Cys Ser Lys Leu Tyr Gly Gin 

" 5 I 5 

tgt ggt ggt aag aac tgg aat ggc cct act tgt tgt gaa tct gga tec 
Cys Gly Gly Lys Asn Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser 
10 15 20 25 

acc tgt aaa gia age aac gat tac tac tct caa tgt ctt ccc tct gga 
Thr Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Pro Ser Gly 

30 35 40 

age agt ggc aat aaa tct tct gaa agt get cac aag aag act acc act 
Ser Ser Gly Asn Lys Ser Ser Glu Ser Ala His. Lys Lys Thr Thr Thr 

45 50 55 

get get cac aag aag act act acc get get cat aaa aag act acc act 
Ala Ala His Lys Lys Thr Thr Thr Ala Ala His Lys Lys Thr Thr Thr 

60 65 70 

get cct get aag aag act aca act gtt gcc aaa get tec acc cct tct 
Ala Pro Ala Lys Lys Thr Thr Thr Val Ala Lys Ala Ser Thr Pro Ser 

75 80 85 

aac tct age tct age tec age ggc aaa tat tec get gtc tct ggt ggt 
Asn Ser Ser Ser Ser Ser Ser Gly Lys Tyr Ser Ala Val Ser Gly Gly 
90 95 100 ,05 

gcc let ggt aac ggt gtc act act cgt tat tgg gat tgc tgt aag gcc 
Ala Ser Gly Asn Gly Val Thr Thr Arg Tyr Trp Asp Cys Cys Lys Ala 

110 115 ,20 

tec tgt age tgg ccc ggt aag gcc aat gtc agt tct cct gtc aag tec 480 
Ser Cys Ser Trp Pro Gly Lys Ala Asn Val Ser Ser Pro Val Lys Ser 



48 



96 



144 



192 



240 



288 



336 



384 



432 
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125 130 135 

tgt aac aaa gat ggt gtc act gcc ctt agt gac age aat gec caa agt 52 8 
Cys Asn Lys Asp Gly Val Thr Ala Leu Ser Asp Ser Asn Ala Gin Ser 

140 145 150 

ggc tgt aac ggt ggt aac agt tac atg tgt aac gac aac caa cct tgg 576 
Gly Cys Asn Gly Gly Asn Ser Tyr Met Cys Asn Asp Asn Gin Pro Trp 

155 160 165 

get gta aac gac aac ctt gcc tat ggt ttc get get get gcc ate agt 624 
Ala Val Asn Asp Asn Leu Ala Tyr Gly Phe Ala Ala Ala Ala He Ser 
178 i75 180 185 

ggt ggt ggt gaa tct cgc tgg tgc tgt tct tgt ttc gaa ctt act ttc 672 
Gly Gly Gly Glu Ser Arg Trp Cys Cys Ser Cys Phe Glu Leu Thr Phe 

190 195 200 

act tct acc tct gtt get ggt aag aag atg gtt gtc caa gtc act aac 720 
Thr Ser Thr Ser Val Ala Gly Lys Lys Met Val Val Gin Val Thr Asn 

205 210 215 

act ggt ggt gat ctt ggc tec tct act ggt get cac ttt gac ttg caa 768 
Thr Gly Gly Asp Leu Gly Ser Ser Thr Gly Ala His Phe Asp Leu Gin 

220 225 230 

atg ccc ggt ggt ggt gtt ggt att ttc aat ggt tgt tec age caa tgg 816 
Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys Ser Ser Gin Trp 

235 240 245 

ggt get ccc aat gac ggt tgg ggc tea aga tac ggt ggt att tct tct 864 
Gly Ala Pro Asn Asp Gly Trp Gly Ser Arg Tyr Gly Gly He Ser Ser 
250 255 260 265 

gca tct gac tgc tct agt ctt cct tec gca etc caa get ggt tgt aaa 912 
Ala Ser Asp Cys Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys 

270 275 280 

tgg aga tic aac tgg ttc aag aac get gat aac cca age atg act tac 960 
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Trp Arg Phe Asn Trp Phe Lys Asn Ala Asp Asn Pro Ser Met Thr Tyr 

285 290 295 

aag gaa gtt acc tgt cct aag gaa ate acc gcc aag aca ggt tgt tea 
Lys Glu Val Thr Cys Pro Lys Glu lie Thr Ala Lys Thr Gly Cys Ser 

300 305 310 

aga aaa taa 

Arg Lys 
315 



1008 



1017 



<210> 3 



<211> 366 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<220> 

<221> sig_peptide 
<222> (-23). . . (-1) 
<221> mat_pept ide 
<222> CD... (343) 



<400> 3 

Met Lys Phe lie Thr He Thr Ser Ser Ala Leu Leu Ala Leu Ala Leu 

"20 -15 -io 

Gly Thr Glu Met Ala Ser Ala Ala Lys Cys Ser Lys Leu Tyr Gly Gin 

-5 1 5 

Cys Gly Gly Lys Asp Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser 
10 15 20 25 

Thr Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Ala Pro Glu 

30 35 40 
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Ser Asn Giy Asn Lys Ser Ser Glu Cys Ser Lys Leu Tyr Gly Gin Cys 

45 50 55 

Gly Gly Lys Asp Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser Thr 



60 65 



70 

Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Ala Pro Glu Ser 

75 80 85 

Asn Gly Asn Lys Thr Ser Glu Ser Ala His Lys Thr Thr Thr Thr Thr 



90 95 100 



105 

Ma Pro Ala Lys Glu lie Thr Thr Thr Ala Lys Ala Ser Asn Ser Ser 



1U 115 



120 

Asn Ser Ser Gly Lys Tyr Ser lie Val Ser Gly Gly Ala Ser Gly 



125 130 



Asn 
135 



Gly Val Thr Thr Arg Tyr Trp Asp Cys Cys Lys Ala Ser Cys Ser Trp 

140 145 150 

Pro Gly Lys Ala Asn Val Ser Ser Pro Val Lys Ser Cys Asn Lys Asp 

155 '60 165 

Gly Val Thr Ala Leu Ser Asp Ser Asn Val Gin Ser Gly Cys Asn Gly 

Gly Asn Ser Tyr Met Cys Asn Asp Asn Gin Pro Trp Ala Val Asn Asp 

190 195 200 

Asn Leu Ala Tyr Gly Phe Ala Ala Ala Ala He Ser Gly Gly Gly Glu 

205 210 215 

Ser Arg Trp Cys Cys Ser Cys Phe Glu Leu Thr Phe Thr Ser Thr Ser 



220 225 



230 



Val Ala Gly Lys Lys Met Val He Gin Val Thr Asn Thr Gly Gly Asp 

235 240 245 

Leu Gly Ser Ser Thr Gly Ala His Phe Asp Leu Gin Met Pro Gly Gly 
250 255 260 



265 



Gly Val Gly He Phe Asn Gly Cys Ser Lys Gin Trp Gly Ala Pro Asn 
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270 275 280 

Asp Gly Trp Gly Ser Arg Tyr Gly Gly He Ser Ser Ala Ser Asp Cys 

285 290 295 

Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys Trp Arg Phe Asn 

300 305 310 

Trp Phe Lys Asn Ala Asp Asn Pro Ser Met Thr Tyr Lys Glu Val Thr 
315 320 325 

Cys Pro Lys Glu lie Thr Ala Lys Thr Gly Cys Ser Arg Lys 
330 335 340 

<210> 4 
<211> 1101 
<212> DNA 

<213> Rhizopus oryzae CP96001 
<220> 

<221> sig_peptide 
<222> (1). . . (69) 
<221> ma(_pept ide 
<222> (70). . . (1101) 



<400> 4 

atg aag ttl att act 
Met Lys Phe He Thr 
-20 

ggt act gaa atg gcc 
Gly Thr Glu Met Ala 
-5 

igt ggt ggt aag gac 
Cys Gly Gly Lys Asp 



alt acc let tec get etc 
He Thr Ser Ser Ala Leu 
-15 

tel get get aaa tgt age 
Ser Ala Ala Lys Cys Ser 
1 

Igg aat ggc cct act tgt 
Trp Asn Gly Pro Thr Cys 



ttg get etc gcc ctt 48 
Leu Ala Leu Ala Leu 
-10 

aag ctg tat ggt caa 96 
Lys Leu Tyr Gly Gin 
5 

tgc gaa tct gga tec 144 
Cys Glu Ser Gly Ser 
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10 15 20 25 

acc tgt aaa gta age aac gat tac tac tct caa tgt ctt gec cct gaa 192 
Thr Cys Lys Val Ser Asn Asp Tyr- Tyr Ser Gin Cys Leu Ala Pro Glu 

30 35 40 

age aac ggc aat aag tct tct gaa tgt age aag ttg tat ggt caa tgt 240 
Ser Asn Gly Asn Lys Ser Ser Glu Cys Ser Lys Leu Tyr Gly Gin Cys 

45 . 50 55 

ggt ggt aag gac tgg aat ggc cct act tgt tgc gaa tct gga tec acc 288 
Gly Gly Lys Asp Trp Asn Gly Pro Thr Cys Cys Glu Ser Gly Ser Thr 

60 65 70 

tgt aaa gta age aac gat tac tac tct caa tgt ctt gec cct gaa age 336 
Cys Lys Val Ser Asn Asp Tyr Tyr Ser Gin Cys Leu Ala Pro Glu Ser 

75 80 85 

aat ggc aat aaa act tct gaa age get cat aaa acg act act acc act 384 
Asn Gly Asn Lys Thr Ser Glu Ser Ala His Lys Thr Thr Thr Thr Thr 
90 95 100 105 

get ccc get aag gaa att aca act act gec aaa get tea aac tct tct 432 
Ala Pro Ala Lys Glu He Thr Thr Thr Ala Lys Ala Ser Asn Ser Ser 

110 115 120 

aac tct age ggc aaa tac tec alt gtc tct ggt ggt gee tct ggt aac 480 
Asn Ser Ser Gly Lys Tyr Ser He Val Ser Gly Gly Ala Ser Gly Asn 

125 130 135 

ggt gtc act act cgt tat tgg gat tgc tgt aag gee tec tgt age tgg 528 
Gly Val Thr Thr Arg Tyr Trp Asp Cys Cys Lys Ala Ser Cys Ser Trp 

140 145 150 

ccc ggt aag gee aat gtc agt tct cct gtc aag tec tgt aac aaa gat 576 
Pro Gly Lys Ala Asn Val Ser Ser Pro Val Lys Ser Cys Asn Lys Asp 

155 160 165 

ggt gtc act gec ctt agt gac age aat gtc caa agt ggc tgt aac ggt 624 
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Gly Val Thr Ala Leu Ser Asp Ser Asn Val Gin Ser Gly Cys Asn Gly 
170 175 180 I8S 

ggt aac agt tac atg tgt aac gac aac cag cct tgg get gta aac gat 672 
Gly Asn Ser Tyr Met Cys Asn Asp Asn Gin Pro Trp Ala Val Asn Asp 

190 195 200 

aat ctt gec tat ggt ttc get get get gee ate agt ggt ggt ggt gaa 720 
Asn Leu Ala Tyr Gly Phe Ala A|a Ala Ala He Ser Gly Gly Gly Glu 

205 210 215 

tct cgc tgg tgc tgt tct tgt ttc gaa ctt act ttc act let ace let 768 
Ser Arg Trp Cys Cys Ser Cys Phe Glu Leu Thr Phe Thr Ser Thr Ser 

220 225 230 

gtt get ggt aag aag atg gtt ate caa gtc act aac act ggt ggt gat 816 
Val Ala Gly Lys Lys Met Val He Gin Val Thr Asn Thr Gly Gly Asp 

235 240 245 

ctt ggc tec tct act ggt get cac ttt gac ttg caa atg ccc ggt ggt 864 
Leu Gly Ser Ser Thr Gly Ala His Phe Asp Leu Gin Met Pro Gly Gly 
250 255 260 265 

ggt gtt ggt att ttc aat ggt tgc tec aag caa tgg ggt get ccc aat 912 
Gly Val Gly He Phe Asn Gly Cys Ser Lys Gin Trp Gly Ala Pro Asn 

270 275 280 

gac ggt tgg ggc teg aga tac ggt ggt att tct tct gca tct gac tgc 960 
Asp Gly Trp Gly Ser Arg Tyr Gly Gly He Ser Ser Ala Ser Asp Cys 

285 290 295 

tct agt ctt cct tec gca etc caa get ggt tgt aaa tgg aga ttc aac 1008 
Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys Trp Arg Phe Asn 

300 305 310 

tgg ttc aag aac get gat aac cca age atg act tac aag gaa gtt acc 1056 
Trp Phe Lys Asn Ala Asp Asn Pro Ser Met Thr Tyr Lys Glu Val Thr 
315 320 325 



* 



T 



♦ 
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igt ccc aag gaa ate acc gec aag aca ggt tgt tea aga aaa taa 
Cys Pro Lys Glu He Thr Ala Lys Thr Gly Cys Ser Arg Lys 
330 335 340 

<210> 5 

<211> 360 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<220> 

<2 2 1 > sig_peptide 
<222> (-23).. . (-1) 
<221> ma t_pep t i de 
<222> (1). . . (337) 

<400> 5 

Met Lys Phe Leu Thr He Ala Ser Ser Ala He Leu Ala Leu Ala Val 

"20 -15 -jo 

Gly Thr Glu Met Ala His Ala Ala Glu Cys Ser Lys Ala Tyr Tyr Gin 

" 5 1 5 

Cys Gly Gly Lys Asn Trp Asp Gly Pro Thr Cys Cys Glu Ser Gly Ser 

10 15 20 25 

Thr Cys Val Asp Tyr Pro Asp Asn Pro Phe Tyr Ser Gin Cys Val Pro 

30 35 40 

Asn Glu Asn Leu Thr Ser Thr Asn Lys Ser Ser His Lys Thr Thr Thr 

45 50 55 

Thr Glu Ser Ala Lys Lys Thr Thr Thr Thr Lys Gly Ser Lys Lys Thr 

60 65 70 

Thr Thr Thr Glu Ala Ser Lys Lys Thr Thr Thr Thr Glu Ala Ser Lys 



1101 



• ♦ 



>1 



.1 
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75 80 85 

Lys Thr Thr Thr Thr Glu Ala Ser Lys Lys Thr Thr Thr Thr Thr Lys 
90 95 100 105 

Lys Ala Ser Thr Ser Thr Ser Ser Ser Ser Ser Ser Ala Ser Thr Asn 

110 115 120 

Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly Asn Gly Glu Thr Thr Arg 

125 130 135 

Tyr Trp Asp Cys Cys Lys Pro Ser Cys Ser Trp Pro Gly Lys Ala Asp 

'40 145 150 

Val Thr Ser Pro Val Gly Ser Cys Asn Lys Asp Gly Lys Thr Leu Ala 

155 180 165 

Asp Asn Asn Thr Gin Asn Gly Cys Val Gly Gly Ser Ser Tyr Thr Cys 
170 1 7 5 180 185 

Asn Asp Asn Gin Pro Trp Val Val Ser Asp Asp Leu Ala Tyr Gly Phe 

190 195 200 

Ala Ala Ala Ser He Ser Gly Gly Ser Glu Ala Thr Trp Cys Cys Ala 

205 210 215 

Cys Phe Glu Leu Thr Phe Thr Ser Thr Ala Val Lys Gly Lys Lys Met 

220 225 230 

Val Val Gin Val Thr Asn Thr Gly Ser Asp Leu Gly Ser Asn Thr Gly 

235 240 245 

Ala His Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly He Tyr Asn 
250 255 260 265 

Gly Cys Ala Thr Gin Trp Gly Ala Pro Thr Asp Gly Trp Gly Ala Arg 

270 275 280 

Tyr Gly Gly Val Ser Ser Ala Ser Asp Cys Ser Asn Leu Pro Ser Ala 

285 290 295 

Leu Gin Ala Gly Cys Lys Trp Arg Phe Gly Trp Phe Lys Asn Ala Asp 
300 305 310 
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Asn Pro Thr Met Thr Tyr Lys Gin Val Thr Cys Pro Lys Ala He Thr 

315 320 325 

Ala Lys Ser Gly Cys Ser Arg Lys 
330 335 



<210> 6 
<211> 1083 
<212> DNA 

<213> Rhizopus oryzae CP96001 
<220> 

<221> sig_peptide 
<222> (1). .. (69) 
<221> mat_pept ide 
<222> (70).. . (1083) 



<400> 6 

atg aag ttc ctt acc atl gcc tec tec 
Met Lys Phe Leu Thr lie Ala Ser Ser 
-20 -15 
ggt act gaa atg gcc cat get get gaa 
Gly Thr GIu Met Ala His Ala Ala Glu 

"5 1 
1st ggt ggt aag aac tgg gat gga cct 
Cys Gly Gly Lys Asn Trp Asp Gly Pro 

10 15 
act tgc gt t gat tat cct gac aat cct 
Thr Cys Val Asp Tyr Pro Asp Asn Pro 

30 

aat gaa aac etc acc tec act aac aaa 



get ate t tg gca ctt gcc gtc 48 
Ala He Leu Ala Leu Ala Val 
-10 

tgt age aag get tac tac caa 96 
Cys Ser Lys Ala Tyr Tyr Gin 
5 

acc tgc tgt gaa let ggc tct 144 
Thr Cys Cys Glu Ser Gly Ser 
20 25 
ttc tac tec caa tgt gtt ccc 192 
Phe Tyr Ser Gin Cys Val Pro 
35 40 
tct tct cac aaa acc acc act 240 
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Asn Glu Asn Leu Thr Ser Thr Asn Lys Ser Ser His Lys Thr Thr Thr 

45 50 55 

act gag agt gcc aag aag act acc act act aaa ggt tec aag aag acc 288 
Thr Glu Ser Ala Lys Lys Thr Thr Thr Thr Lys Gly Ser Lys Lys Thr 

60 65 70 

acc act act gaa gcc tct aag aag acc acc act act gaa get tec aag 336 
Thr Thr Thr Glu Ala Ser Lys Lys Thr Thr Thr Thr Glu Ala Ser Lys 

75 80 85 

aag acc acc act act gaa gcc tct aag aag acc acc act act act aag 384 
Lys Thr Thr Thr Thr Glu Ala Ser Lys Lys Thr Thr Thr Thr Thr Lys 
90 95 100 ,05 

aag get tct acc tec act tec tct tec tct tct tct get tct aca aac 432 
Lys Ala Ser Thr Ser Thr Ser Ser Ser Ser Ser Ser Ala Ser Thr Asn 

1,0 115 120 

tac tec get gtc tct ggt ggt gcc tec ggt aat ggt gaa acc act cgc 480 
Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly Asn Gly Glu Thr Thr Arg 

125 130 135 

tac tgg gat tgt tgt aag ect tct tgc agt tgg ccc ggt aag get gat 528 
Tyr Trp Asp Cys Cys Lys Pro Ser Cys Ser Trp Pro Gly Lys Ala Asp 

140 145 150 

gtc acc tec ect gtt ggc tec tgt aac aag gat ggt aag act ctt get 576 
Val Thr Ser Pro Val Gly Ser Cys Asn Lys Asp Gly Lys Thr Leu Ala 
155 i 6 o 165 

gat aac aac act caa aac ggc tgt gtt ggt ggt age age tac acc tgt 624 
Asp Asn Asn Thr Gin Asn Gly Cys Val Gly Gly Ser Ser Tyr Thr Cys 
170 1? 5 180 185 

aat gac aat caa ect tgg gtt gtt age gac gac ctt gcc tac ggt t» c 672 
Asn Asp Asn Gin Pro Trp Val Val Ser Asp Asp Leu Ala Tyr Gly Phe 
190 195 200 
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gcc get get tec att tct ggt ggt age gaa get act tgg tgt tgt gec 
Ala Ala Ala Ser He Ser Gly Gly Ser Glu Ala Thr Trp Cys Cys Ala 

205 210 215 

tgt ttc gaa etc aca ttc ace tct act gcc gtc aag ggt aag aag atg 
Cys Phe Glu Leu Thr Phe Thr Ser Thr Ala Val Lys Gly Lys Lys Met 

220 225 230 

gtt gtt caa gta acc aac act ggt tct gac ctt ggc tct aac act ggt 
Val Val Gin Val Thr Asn Thr Gly Ser Asp Leu Gly Ser Asn Thr Gly 

235 240 245 

ge t eae in gac t tg caa atg ccc ggt ggt ggt gtt ggt ate tac aat 
Ala His Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly He Tyr Asn 
250 2 55 260 265 

ggt tgt gcc act caa tgg ggt get ccc acc gat ggt tgg ggt gca ag a 
Gly Cys Ala Thr Gin Trp Gly Ala Pro Thr Asp Gly Trp Gly Ala Arg 

270 275 280 

tac ggc ggt gtt tct tct gcc tct gac tgt tct aac ctt cct tct gcc 
Tyr Gly Gly Val Ser Ser Ala Ser Asp Cys Ser Asn Leu Pro Ser Ala 

285 290 295 

ctt caa get ggt tgt aag tgg aga ttc ggc tgg ttc aaa aac get gat 
Leu Gin Ala Gly Cys Lys Trp Arg Phe Gly Trp Phe Lys Asn Ala Asp 

300 305 310 

aac cca acc atg acc tac aaa caa gtt acc tgt ccc aag get ate act 
Asn Pro Thr Met Thr Tyr Lys Gin Val Thr Cys Pro Lys Ala He Thr 

315 320 325 

gcc aag tct ggc tgt tea aga aaa taa 
Ala Lys Ser Gly Cys Ser Arg Lys 
330 335 



720 



768 



816 



864 



912 



960 



1008 



1056 



1083 



<210> 7 
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<211> 338 
<212> PRT 

<213> Mucor ci rcinel loides CP99001 
<220> 

<221> sig_peptide 
<222> (-22)... (-0 
<221> mat_peptide 
<222> (1). . . (316) 

<400> 7 

Met Lys Phe Thr Va] Ala lie Thr Ser He Ala Val Ala Leu Ala Leu 

" 20 -15 -10 

Ser Ser Ser Ala Glu Ala Ala Ser Cys Ser Ser Val Tyr Gly Gin Cys 

~ 5 1 q 

1 5 10 

Gly Gly He Gly Trp Ser Gly Pro Thr Cys Cys Glu Ser Gly Ser Thr 

15 20 25 

Cys Val Ala Gin Giu Gly Asn Lys Tyr Tyr Ser Gin Cys Leu Pro Gly 

30 35 40 

Ser His Ser Asn Asn Ala Gly Asn Ala Ser Ser Thr Lys Lys Thr Ser 

45 50 55 

Thr Lys Thr Ser Thr Thr Thr Ala Lys Ala Thr Ala Thr Val Thr Thr 

60 65 7 o 

Lys Thr Val Thr Lys Thr Thr Thr Lys Thr Thr Thr Lys Thr Ser Thr 
75 80 85 9 o 

Thr Ala Ala Ala Ser Thr Ser Thr Ser Ser Ser Ala Gly Tyr Lys Val 

95 100 ,05 

He Ser Gly Gly Lys Ser Gly Ser Gly Ser Thr Thr Arg Tyr Trp Asp 

no us I20 

Cys Cys Lys Ala Ser Cys Ser Trp Pro Gly Lys Ala Ser Val Thr Gly 
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125 130 135 

Pro Val Asp Thr Cys Ala Ser Asn Gly He Ser Leu Leu Asp Ala Asn 

140 145 150 

Ala Gin Ser Gly Cys Asn Gly Gly Asn Gly Phe Met Cys Asn Asn Asn 
155 160 165 no 

Gin Pro Trp Ala Val Asn Asp Glu Leu Ala Tyr Gly Phe Ala Ala Ala 

175 180 185 

Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Gly Cys Tyr Giu 

190 195 200 

Leu Thr Phe Thr Ser Gly Ala Ala Ser Gly Lys Lys Met Val Val Gin 

205 210 215 

Val Thr Asn Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Gin 

220 225 230 

Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys Ala Ala Gin Trp 
235 240 245 250 

Gly Ala Pro Asn Asp Gly Trp Gly Ala Arg Tyr Gly Gly Val Ser Ser 

255 260 265 

Val Ser Asp Cys Ala Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys Lys 

270 275 280 

Trp Arg Phe Asn Trp Phe Lys Asn Ser Asp Asn Pro Thr Met Thr Phe 

285 290 295 

Lys Glu Val Thr Cys Pro Ala Glu Leu Thr Thr Arg Ser Gly Cys Glu 

300 305 310 

Arg Lys 
315 



<210> 8 
<2 1 1 > 1017 
<212> DNA 
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<213> Mucor circinel loides CP99001 
<220> 

<221> sig_peptide 
<222> (1). . . (66) 
<221> mat_peptide 
<222> (67). . . (1017) 



<400> 8 

atg aag ttc acc gtt get att act tea ate get gtt 
Met Lys Phe Thr Val Ala lie Thr Ser lie Ala Val 



age tct 
Ser Ser 
-5 

ggt ggc 
Gly Gly 



-20 

tct gel gaa get 
Ser Ala Glu Ala 



-15 

get tct tgc age 
Ala Ser Cys Ser 



att gga 
He Gly 



tgc gtt 
Cys Val 

tec cac 
Ser His 

acc aag 
Thr Lys 
60 

aag aca 
Lys Thr 
75 



get caa 
Ala Gin 
30 

agt aac 
Ser Asn 
45 
aca tct 
Thr Ser 



tgg agt 
Trp Ser 
15 

gaa ggc 
Glu Gly 



gga cct 
Gly Pro 

aac aaa 
Asn Lys 



aat get 
Asn Ala 

act acc 
Thr Thr 



gta acc aag aca 
Val Thr Lys Thr 
80 



ggt aac 
Gly Asn 
50 

acc gee 
Thr Ala 
65 
act acc 
Thr Thr 



acc tgt 
Thr Cys 
20 

tac lac 
Tyr Tyr 
35 

get age 
Ala Ser 



tel gtc 
Ser Val 
5 

tgt gaa 
Cys Glu 



gca etc 
Ala Leu 
-10 

tat ggt 
Tyr Gly 

agt ggc 
Ser Gly 



get etc 48 
Ala Leu 



tct caa 
Ser Gin 

age acc 
Ser Thr 



aag get 
Lys Ala 

aag aca 
Lys Thr 



act get 
Thr Ala 
70 

act acc 
Thr Thr 
85 



tgt ctt 
Cys Leu 
40 

aag aag 
Lys Lys 
55 

act gtc 
Thr Val 



caa tgt 
Gin Cys 
10 

tct act 
Ser Thr 

25 
ccc gga 
Pro Gly 



96 



144 



192 



aca tct 240 
Thr Ser 

acc acc 288 
Thr Thr 



aag act age act 336 
Lys Thr Ser Thr 
90 
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act gcc get get tct act tec acc tct tct let get ggt tac aag gt c 
Thr Ala Ala Ala Ser Thr Ser Thr Ser Ser Ser Ala Gly Tyr Lys Val 

ate tct ggc ggt aaa tct ggc agt ggt tec aca act cgt tat tgg gat 
He Ser Gly Gly Lys Ser Gly Ser Gly Ser Thr Thr Arg Tyr Trp Asp 

HO , 15 , 20 

tgt tgt aaa get tct tgc age tgg cct gga aaa get tct gtc act ggt 
Cys Cys Lys Ala Ser Cys" Ser Trp Pro Gly Lys Ala Ser Val Thr Gly 

125 130 135 

eel git gac acc igi gcc tec aat ggt ate tct tta tta gat gcc aat 
Pro Val Asp Thr Cys Ala Ser Asn Gly He Ser Leu Leu Asp Ala Asn 

140 145 ,50 

get caa agt ggt tgt aac ggt ggt aat ggt ttc atg tgt aac aac aac 
Ala Gin Ser Gly Cys Asn Gly Gly Asn Gly Phe Met Cys Asn Asn Asn 

155 160 165 170 

caa cct tgg get gtc aat gat gag etc get tac ggt ttc get get gcc 
Gin Pro Trp Ala Val Asn Asp Glu Leu Ala Tyr Gly Phe Ala Ala Ala 

175 180 , 85 

let att get ggc tec aac gaa get gga tgg tgt tgt ggc tgt tat gaa 
Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Gly Cys Tyr Glu 

190 195 2 oo 

Hg acc ttc act tct ggc gel get tct gga aag aag atg gtt gtt caa 
Leu Thr Phe Thr Ser Gly Ala Ala Ser Gly Lys Lys Met Val Val Gin 

205 210 215 

gtt acc aac acc ggt ggc gat tta ggc tct aac cac ttt gat ttg caa 
Val Thr Asn Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Gin 

220 225 230 

atg ccc ggt ggt ggc gtt ggt ate ttc aat ggc tgt get get caa tgg 
Met Pro Gly Gly Gly Val Gly lie Phe Asn Gly Cys Ala Ala Gin Trp 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 
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235 

ggc get 
Gly Ala 



gtc tct 
Val Ser 

tgg aga 
Trp Arg 

aag gaa 
Lys Glu 
300 
aga aag 
Arg Lys 
315 



240 

ccc aat gat ggc tgg gga 
Pro Asn Asp Gly Trp Gly 
255 

gcc tct ctt ccc 
Ala Ser Leu Pro 

tgg ttc aag aac 
Trp Phe Lys Asn 
290 

tgt cct get gaa 
Cys Pro Ala Glu 
305 



gac tgt 
Asp Cys 
270 
ttc aac 
Phe Asn 
285 

gtt acc 
Val Thr 

taa 



245 

get aga tat ggt 
Ala Arg Tyr Gly 
260 

tct get ctt caa 
Ser Ala Leu Gin 
275 

tct gat aac cct 
Ser Asp Asn Pro 



tta act act cgc 
Leu Thr Thr Arg 
310 



250 

ggt gtc age tct 864 
Gly Val Ser Ser 
265 

get ggt tgt aaa 912 
Ala Gly Cys Lys 
280 

acc atg acc ttc 960 
Thr Met Thr Phe 
295 

tea ggt tgc gaa 1008 
Ser Gly Cys Glu 

1017 



<210> 9 
<211> 387 
<212> PRT 

<213> Mucor circinel loides CP99001 
<220> 

<221> sig_peptide 
<222> (-22)... (-1) 
<221> mat_pept ide 
<222> (I)... (365) 



<400> 9 

Met Lys Phe Thr Val Ala He Thr Ser He Ala Val Ala Leu Ala 
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" 20 "IS - 10 

Ser Ser Ser Ala Glu Ala Ala Ser Cys Ser Ser Va, Tyr Gly Gin Cys 

Gly Gly He Gly Trp Thr Gly Pro Thr Cys Cys Asp Ala Gly Ser Thr 

15 20 25 

Cys Lys Ala Gin Lys Asp Asn Lys Tyr Tyr Ser Gin Cys He Pro Lys 

30 35 40 

Pro Lys Gly Ser Ser Ser Ser Ser Ser Cys Ser Ser Val Tyr Ser Gin 

45 50 55 

Cys Gly Gly lie Gly Trp Ser Giy Pro Thr Cys Cys Glu Ser Gly Ser 

60 65 70 

Thr Cys Val Ala Gin Glu Gly Asn Lys Tyr Tyr Ser Gin Cys Leu Pro 
75 80 85 90 

Gly Ser His Ser Asn Asn Ala Gly Asn Ala Ser Ser Thr Lys Lys Thr 

95 . 1°° 105 

Ser Thr Lys Thr Ser Thr Thr Thr Ala Lys Ala Thr Ala Thr Val Thr 

1,0 H5 ]20 

Thr Lys Thr Val Thr Lys Thr Thr Thr Lys Thr Thr Thr Lys Thr Ser 

125 130 135 

Thr Thr Ala Ala Ala Ser Thr Ser Thr Ser Ser Ser Ala Gly Tyr Lys 

140 '45 I50 

Val lie Ser Gly Gly Lys Ser Gly Ser Gly Ser Thr Thr Arg Tyr Trp 

155 160 165 , 70 

Asp Cys Cys Lys Ala Ser Cys Ser Trp Pro Gly Lys Ala Ser Val Thr 

175 180 185 

Gly Pro Val Asp Thr Cys Ala Ser Asn Gly He Ser Leu Leu Asp Ala 

190 195 2 oo 

Asn Ala Gin Ser Gly Cys Asn Gly Gly Asn Gly Phe Met Cys Asn Asn 

210 215 



205 
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Asn Gin Pro Trp Ala Val Asn Asp Glu Leu Ala Tyr Gly Phe Ala Ala 

220 225 230 

Ala Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Gly Cys Tyr 

235 240 245 250 

Glu Leu Thr Phe Thr Ser Gly Ala Ala Ser Gly Lys Lys Met Val Val 

255 260 265 

Gin Val Thr Asn Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu 

270 275 280 

Gin Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys Ala Ala Gin 

400 ^yu 295 

Trp Gly Ala Pro Asn Asp Gly Trp Gly Ala Arg Tyr Gly Gly Val Ser 

300 305 310 

Ser Val Ser Asp Cys Ala Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys 
3,5 320 325 330 

Lys Trp Arg Phe Asn Trp Phe Lys Asn Ser Asp Asn Pro Thr Met Thr 

335 340 345 

Phe Lys Glu Val Thr Cys Pro Ala Glu Leu Thr Thr Arg Ser Gly Cys 
350 355 3 6 o 

Glu Arg Lys 
365 



<210> 10 
<211> 1164 
<212> DN'A 

<213> Mucor ci rcinel Ioides CP99001 
<220> 

<221> sig_peptide 
<222> (I). . . (66) 
<22l> mat_peptide 
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<222> (67)... (1164) 



<400> 10 

atg aag ttc acc gtt get att act tea ate get gtt gca etc get etc 48 
Met Lys Phe Thr Val Ala He Thr Ser He Ala Val Ala Leu Ala Leu 

-20 -15 _ 10 

age tct tct get gaa get get tct tgc age tct gtc tat ggt caa tgt 96 
Ser Ser Ser Ala Glu Ala Ala Ser Cys Ser Ser Val Tyr Gly Gin Cys 
" 5 15 io 

ggt ggc att ggc tgg act ggt cct aca tgt tgt gat get gga teg acc 144 
Gly Gly He Gly Trp Thr Gly Pro Thr Cys Cys Asp Ala Gly Ser Thr 

15 20 25 

tgt aaa get caa aag gat aac aaa tat tat tct caa tgt att ccc aaa 192 
Cys Lys Ala Gin Lys Asp Asn Lys Tyr Tyr Ser Gin Cys He Pro Lys 

30 35 40 

ccc aag ggt tec tec tea tea tea tea tgt agt tec gtc tat agt caa 240 
Pro Lys Gly Ser Ser Ser Ser Ser Ser Cys Ser Ser Val Tyr Ser Gin 

45 50 55 

tgc ggt ggc att gga tgg agt gga cct acc tgt tgt gaa agt ggc tct 288 
Cys Gly Gly He Gly Trp Ser Gly Pro Thr Cys Cys Glu Ser Gly Ser 

60 65 70 

act tgc gtt get caa gaa ggc aac aaa tac tac tct caa tgt ctt ccc 336 
Thr Cys Val Ala Gin Glu Gly Asn Lys Tyr Tyr Ser Gin Cys Leu Pro 
75 80 85 90 

gga tec cac agt aac aat get ggt aac get age age acc aag aag aca 384 
Gly Ser His Ser Asn Asn Ala Gly Asn Ala Ser Ser Thr Lys Lys Thr 

95 !00 105 

tct acc aag aca tct act acc acc gec aag get act get act gtc acc 432 
Ser Thr Lys Thr Ser Thr Thr Thr Ala Lys Ala Thr Ala Thr Val Thr 
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HO 115 120 

acc aag aca gta acc aag aca act acc aag aca act acc aag act age 



480 



Thr Lys Thr Val Thr Lys Thr Thr Thr Lys Thr Thr Thr Lys Thr Ser 

125 ,30 135 

act act gcc get get tct act tec acc tct tct tct get ggt tac aag 528 
Thr Thr Ala Ala Ala Ser Thr Ser Thr Ser Ser Ser Ala Gly Tyr Lys 

140 145 i5 0 

gtc ate tct ggc ggt aaa tct ggc agt ggt tec aca act cgt tat tgg 576 
Val He Ser Gly Gly Lys Ser Gly Ser Gly Ser Thr Thr Arg Tyr Trp 
155 160 165 170 

gat tgt tgt aaa get tct tgc age tgg cct gga aaa get tct gtc act 624 
Asp Cys Cys Lys Ala Ser Cys Ser Trp Pro Gly Lys Ala Ser Val Thr 

175 180 i 8 5 

ggt cct gtt gac acc tgt gcc tec aat ggt ate tct tta tta gat gcc 672 
Gly Pro Val Asp Thr Cys Ala Ser Asn Gly He Ser Leu Leu Asp Ala 

190 195 200 

aat get caa agt ggt tgt aac ggt ggt aat ggt ttc atg tgt aac aac 720 
Asn Ala Gin Ser Gly Cys Asn Gly Gly Asn Gly Phe Met Cys Asn Asn 

205 210 215 

aac caa cct tgg get gtc aat gat gag etc get tac ggt ttc get get 768 
Asn Gin Pro Trp Ala Val Asn Asp Glu Leu Ala Tyr Gly Phe Ala Ala 

220 225 230 

gcc tct att get ggc tec aac gaa get gga tgg tgt tgt ggc tgt tat 816 
Ala Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Gly Cys Tyr 
235 24 0 245 250 

gaa ttg acc ttc act tct ggc get get tct gga aag aag atg gtt gtt 864 
Glu Leu Thr Phe Thr Ser Gly Ala Ala Ser Gly Lys Lys Met Val Val 

255 260 265 

caa gtt acc aac acc ggt ggc gat tta ggc tct aac cac ttt gat ttg 912 



m mm. blank ius™ 



WO 00/24879 



25/73 



PCT/JP99/05884 



Gin Val Thr Asn Thr 
270 

ggt ggt 
Gly Gly 



caa atg ccc 
Gin Met Pro 
285 

tgg ggc get 
Trp Gly Ala 

300 
tct gtc tct 
Scr Val Ser 
315 

aaa tgg aga 
Lys Trp Arg 



ccc aat 
Pro Asn 

gac tgt 
Asp Cys 



t tc aag gaa 
Phe Lys Glu 

gaa aga aag 
Glu Arg Lys 
365 



ttc aac 
Phe Asn 
335 
gtt acc 
Val Thr 
350 
taa 



Gly Gly Asp Leu Gly Ser Asn His 
275 

ggc gtt ggt ate ttc aat ggc tgt 
Gly Val Gly He Phe Asn Gly Cys 
290 295 
gat ggc tgg gga get aga tat ggt 
Asp Gly Trp Gly Ala Arg Tyr Gly 

305 310 
gec tct ctt ccc tct get ctt caa 
Ala Ser Leu Pro Ser Ala Leu Gin 
320 325 
tgg ttc aag aac tct gat aac cct 
Trp Phe Lys Asn Ser Asp Asn Pro 
340 

tgt cct get gaa tta act act cgc 
Cys Pro Ala Glu Leu Thr Thr Arg 
355 



Phe Asp Leu 
280 

get get caa 
Ala Ala Gin 



960 



ggt gtc age 1008 
Gly Val Ser 



get ggt tgt 1056 
Ala Gly Cys 
330 

acc atg acc 1104 
Thr Met Thr 
345 

tea ggt tgc 1152 
Ser Gly Cys 
360 

1164 



<210> 11 
<211> 346 
<212> PRT 

<213> Phycomyces nitens CP99002 
<220> 

<221> s ig_pept ide 
<222> (-19)... (-1) 
<221> mat_pept ide 
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<222> (1). . . (327) 
<400> 11 

Met Lys Phe Ser He He Ala Ser Ala Leu Leu Leu Ala Ala Ser Ser 

-15 -10 _ 5 

Thr Tyr Ala Ala Glu Cys Ser Gin Gly Tyr Gly Gin Cys Gly Gly Lys 

1 5 io 

Met Trp Thr Gly Pro Thr Cys Cys Thr Ser Gly Phe Thr Cys Val Gly 

15 20 25 

Ala Glu Asn Asn Giu Trp Tyr Ser Gin Cys He Pro Asn Asp Gin Val 
30 35 40 45 

Gin Gly Asn Pro Lys Thr Thr Thr Thr Thr Thr Thr Lys Ala Ala Thr 

50 55 eo 

Thr Thr Lys Ala Pro Val Thr Thr Thr Lys Ala Thr Thr Thr Thr Thr 

65 70 75 

Thr Lys Ala Pro Val Thr Thr Thr Lys Ala Thr Thr Thr Thr Thr Thr 

80 85 go 

Lys Thr Thr Thr Lys Thr Thr Thr Thr Lys Ala Ala Thr Thr Thr Ser 

95 100 105 

Ser Ser Asn Thr Gly Tyr Ser Pro He Ser Gly Gly Phe Ser Gly Asn 
1,0 115 120 125 

Gly Arg Thr Thr Arg Tyr Trp Asp Cys Cys Lys Pro Ser Cys Ala Trp 

130 135 140 

Asp Gly Lys Ala Ser Val Thr Lys Pro Val Leu Thr Cys Ala Lys Asp 

145 150 155 

Gly Val Ser Arg Leu Gly Ser Asp Val Gin Ser Gly Cys Val Gly Gly 
160 165 170 

Gin Ala Tyr Met Cys Asn Asp Asn Gin Pro Trp Val Val Asn Asp Asp 
175 180 i 8 5 
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Leu Ala Tyr Gl'y Phe Ala Ala Ala Ser Leu Gly Ser Ala Gly Ala Ser 
190 195 200 205 

Ala Phe Cys Cys Gly Cys Tyr Glu Leu Thr Phe Thr Asn Thr Ala Val 

210 215 220 

Ala Gly Lys Lys Phe Val Val Gin Val Thr Asn Thr Gly Asp Asp Leu 

225 230 235 

Ser Thr Asn His Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly Tyr 

240 245 250 

Phe Asn Gly Cys Gin Ser Gin Trp Asn Thr Asn Thr Asp Gly Trp Gly 

2o5 260 265 

Ala Arg Tyr Gly Gly He Ser Ser lie Ser Glu Cys Asp Lys Leu Pro 
270 27 5 280 285 

Thr Gin Leu Gin Ala Gly Cys Lys Trp Arg Phe Gly Trp Phe Lys Asn 

290 295 300 

Ala Asp Asn Pro Glu Val Thr Phe Lys Ala Val Thr Cys Pro Ala Glu 

305 310 
He He Ala Lys Thr Gly Cys Glu Arg Lys 
320 325 



315 



<210> 12 
<211> 1041 
<212> DNA 

<213> Phycomyces nitens CP99002 
<220> 

<221> s ig_pept ide 
<222> (1). . . (57) 
<221> mat_pept ide 
<222> (58)... (1041) 
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<400> 12 

atg aag ttc tec ate ate get tec gec ctt etc etc get gee age tec 48 
Met Lys Phe Ser He He Ala Ser Ala Leu Leu Leu Ala Ala Ser Ser 

"15 -io _ 5 

act tac get get gaa tgc age caa ggc tat ggc cag tgt ggt ggc aag 96 
Thr Tyr Ala Ala Glu Cys Ser Gin Gly Tyr Gly Gin Cys Gly Gly Lys 

1 5 10 

atg tgg act ggt ccc acc tgc tgc acc tec ggc ttc acc tgt gta ggt 144 
Met Trp Thr Gly Pro Thr Cys Cys Thr Ser Gly Phe Thr Cys Val Gly 

i5 20 25 

gec gaa aac aac gag tgg tac tct cag tgt ate ccc aac gat caa gtc 192 
Ala Glu Asn Asn Glu Trp Tyr Ser Gin Cys He Pro Asn Asp Gin Val 
30 35 40 45 

cag ggt aac ccc aag acc acc acc acc acc acc acc aag get gec act 240 
Gin Gly Asn Pro Lys Thr Thr Thr Thr Thr Thr Thr Lys Ala Ala Thr 

50 55 60 

acc acc aag get cct gtc acc acc acc aag gee acc acc acc acc acc 288 
Thr Thr Lys Ala Pro Val Thr Thr Thr Lys Ala Thr Thr Thr Thr Thr 

65 70 75 

acc aag gec cct gtc acc acc acc aag gee act act act acc acc acc 336 
Thr Lys Ala Pro Val Thr Thr Thr Lys Ala Thr Thr Thr Thr Thr Thr 

80 85 90 

aag acc acc acc aag acc acc acc acc aag get gec acc acc acc tec 384 
Lys Thr Thr Thr Lys Thr Thr Thr Thr Lys Ala Ala Thr Thr Thr Ser 

95 100 105 

tct tec aac act ggc lac age ccc att tct ggt ggc ttc tct gga aac 432 
Ser Ser Asn Thr Gly Tyr Ser Pro He Ser Gly Gly Phe Ser Gly Asn 
1,0 115 120 125 

ggt cgc act acc cgc tac tgg gat tgc tgc aag ccc tct tgc gee tgg 480 
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Gly Arg Thr Thr Arg Tyr Trp Asp Cys Cys Lys Pro Ser Cys Ala Trp 

130 135 140 

gac gga aag get tct gta act aag cct gta etc ace tgt gee aag gat 528 
Asp Gly Lys Ala Ser Vai Thr Lys Pro Val Leu Thr Cys Ala Lys Asp 

145 150 155 

ggt gtc age egt etc ggt tee gat gte eag age ggt tge gte gge gge 576 
Gly Val Ser Arg Leu Gly Ser Asp Val Gin Ser Gly Cys Val Gly Gly 

160 165 no 

cag gee tac atg tgc aat gac aac eag ccc tgg gt t gtc aat gac gae 624 
Gin Ala Tyr Met Cys Asn Asp Asn Gin Pro Trp Val Val Asn Asp Asp 

175 180 i 8 5 

ctt gec tac ggt ttc get get gee agt etc ggt age gee ggt gee tct 672 
Leu Ala Tyr Gly Phe Ala Ala Ala Ser Leu Gly Ser Ala Gly Ala Ser 
190 195 200 . 205 

gca ttc tgc tgc gge tgt tac gag ctt ace ttc ace aac act get gtc 720 
Ala Phe Cys Cys Gly Cys Tyr Glu Leu Thr Phe Thr Asn Thr Ala Val 

2,0 215 220 

get gge aag aag m gte gtc cag gte ace aac aec ggt gat gat etc 768 
Ala Gly Lys Lys Phe Val Val Gin Val Thr Asn Thr Gly Asp Asp Leu 

225 230 235 

age ace aac cac ttt gat ttg cag atg ccc gge ggt ggt gte gge tac 816 
Ser Thr Asn His Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly Tyr 

240 245 2 5o 

ttc aac gge tgc cag tec cag tgg aac acc aac acc gat gge tgg ggt 864 
Phe Asn Gly Cys Gin Ser Gin Trp Asn Thr Asn Thr Asp Gly Trp Gly 

255 260 265 

get cgc tat gge ggt att age tct alt tea gag tgc gac aag ctt cct 912 
Ala Arg Tyr Gly Gly He Ser Ser lie Ser Glu Cys Asp Lys Leu Pro 
270 275 280 28 5 
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1041 



acc cag ttg cag get ggt tgc aag tgg aga ttc gga tgg ttc aag aac 960 
Thr Gin Leu Gin Ala Gly Cys Lys Trp Arg Phe Gly Trp Phe Lys Asn 

290 295 300 

get gac aac cca gag gtc acc ttc aag get gtt act tgc cct gcc gag 1008 
Ala Asp Asn Pro Glu Val Thr Phe Lys Ala Val Thr Cys Pro Ala Glu 

305 310 315 

ate att gcc aag act ggt tgc gag cgc aag taa 
He He Ala Lys Thr Gly Cys Glu Arg Lys 
320 325 

<210> 13 
<211> 1043 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig_peptide 
<222> (16). . . (84) 
<221> mat_pept ide 
<222> (84).. . (1043) 

<400> 13 

ggatcctggg acaag atg aag ttc ate act ate gcc tec tec gcc etc ctt 51 
Met Lys Phe lie Thr He Ala Ser Ser Ala Leu Leu 
-20 _ 15 
gcc etc gcc ctt ggc act gag atg gcc tec gcc get gag tgc tec aag 99 
Ala Leu Ala Leu Gly Thr Glu Met Ala Ser Ala Ala Glu Cys Ser Lys 

-10 -5 , 5 

etc tac gga cag tgc ggc gga aag aac tgg aac ggc ccc acc tgc tgc 147 
Leu Tyr Gly Gin Cys Gly Gly Lys Asn Trp Asn Gly Pro Thr Cys Cys 
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10 15 20 

gag age ggc teg acc tgc aag gtc teg aat gac tac tac age cag tgc 195 
Glu Ser Gly Ser Thr Cys Lys Val -Ser Asn Asp Tyr Tyr Ser Gin Cys 

25 30 35 

ctg ccg age ggc tec teg gga aac aag teg age gag teg gee cac aag 243 
Leu Pro Ser Gly Ser Ser Gly Asn Lys Ser Ser Glu Ser Ala His Lys 
40 45 50 

aag acc acg acc get gee cac aag aag acc acg acc gee get cac aag 291 
Lys Thr Thr Thr Ala Ala His Lys Lys Thr Thr Thr Ala Ala His Lys 

5-5 60 65 

aag act acg acc get ccc gee aag aag acc acg acc gtc gee aag get 339 
Lys Thr Thr Thr Ala Pro Ala Lys Lys Thr Thr Thr Val Ala Lys Ala 
70 75 80 85 

teg act ccg tec aac teg age age teg tct teg gga aag tac age get 387 
Ser Thr Pro Ser Asn Ser Ser Ser Ser Ser Ser Gly Lys Tyr Ser Ala 

90 95 , 00 

gtc age ggt ggc get age ggc aac ggc gtc act acc cgc tac tgg gac 435 
Val Ser Gly Gly Ala Ser Gly Asn Gly Val Thr Thr Arg Tyr Trp Asp 

105 ]I0 i i 5 

tgc tgc aag get teg tgc teg tgg ccc ggc aag get aac gtc age teg 483 
Cys Cys Lys Ala Ser Cys Ser Trp Pro Gly Lys Ala Asn Val Ser Ser 

120 125 i3 0 

cct gtc aag tec tgc aac aag gac ggc gtc acc get ctt age gac tec 531 
Pro Val Lys Ser Cys Asn Lys Asp Gly Val Thr Ala Leu Ser Asp Ser 

135 140 145 

aac gee cag tec ggc tgc aac ggc ggc aac Ice tac atg tgc aac gac 579 
Asn Ala Gin Ser Gly Cys Asn Gly Gly Asn Ser Tyr Met Cys Asn Asp 
150 155 160 ,65 

aac cag cca tgg get gtc aac gac aac ctt get tac ggt ttc get gee 627 
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819 



Asn Gin Pro Trp Ala Val Asn Asp Asn Leu Ala Tyr Gly Phe Ala Ala 

170 175 180 

get gee att age ggc ggt ggc gag age cgc tgg tgc tgc tec tgc ttc 675 
Ala Ala He Ser Gly Gly Gly Glu Ser Arg Trp Cys Cys Ser Cys Phe 

185 190 195 

gag etc acc ttc acc tec acc age gtt get ggc aag aag atg gtc gtc 723 
Glu Leu Thr Phe Thr Ser Thr Ser Val Ala Gly Lys Lys Met Val Val 

200 205 210 

cag gtc acc aac act ggc ggt gac ctt ggc age teg acc ggt gec cac 771 
Gin Val Thr Asn Thr Gly Gly Asp Leu Gly Ser Ser Thr Gly Ala His 

215 220 225 

ttc gat etc cag atg ccc ggc ggc ggc gtc ggc ate ttc aac gga tgc 
Phe Asp Leu Gin Met Pro Gly Gly Gly Val Gly He Phe Asn Gly Cys 
230 235 240 245 

teg tec cag tgg ggc get ccc aac gac ggc tgg ggc teg cgc tac ggc 
Ser Ser Gin Trp Gly Ala Pro Asn Asp Gly Trp Gly Ser Arg Tyr Gly 

250 255 260 

ggc ate age tec gee age gac tgc teg tec etc ccc age gee etc cag 915 
Gly He Ser Ser Ala Ser Asp Cys Ser Ser Leu Pro Ser Ala Leu Gin 

265 270 275 

gec ggc tgc aag tgg cgc ttc aac tgg ttc aag aac gec gac aac ccg 963 
Ala Gly Cys Lys Trp Arg Phe Asn Trp Phe Lys Asn Ala Asp Asn Pro 

280 285 290 

tec atg acc tac aag gag gtc acc tgc ccc aag gag ate acc get aag 101 1 
Ser Met Thr Tyr Lys Glu Val Thr Cys Pro Lys Glu lie Thr Ala Lys 

295 300 305 

acc gga tgc teg cgc aag taa aegcagg atcc , 043 
Thr Gly Cys Ser Arg Lys 
310 315 



867 
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<210> 14 
<211> 40 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 14 

Ala Glu Cys Ser Lys Leu Tyr Gly Gin Cys Gly Gly Lys Asn Trp Asn 

1 5 . 10 15 

Cry Pro Thr Cys Cys G!u Ser Gly Ser Thr Cys Lys Val Ser Asn Asp 

20 25 30 

Tyr Tyr Ser Gin Cys Leu Pro Ser 
35 40 

<210> 15 
<2 1 1 > 22 
<212> PRT 

<213> Mucor c i rc i nel I oi des CP99001 
<400> 15 

Ala Ser Cys Ser Ser Val Tyr Gly Gin Cys Gly Gly He Gly Trp Ser 

15 



1 5 io 



Gly Pro Thr Cys Cys GIu 
20 

<210> 16 
<211> 23 
<212> PRT 

<213> Phycomyces nitens CP99002 
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<400> 16 

Ala Glu Cys Ser Gin Gly Tyr Gly Gin Cys Gly Gly Lys Met Trp Thr 
1 5 10 , 5 

Gly Pro Thr Cys Cys Thr Ser 
20 



<210> 17 
<211> 39 

DDT 
\« t us i IV i 

<213> Arti f icial Sequence 



<220> 

<223> Description of Artificial Sequencerconsensus 
sequence 



<400> 17 

Xaa Xaa Xaa Xaa Xaa Xaa Gin Cys Gly Gly Xaa Xaa Xaa Xaa Gly Xaa 

1 5 io ]5 

Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Asn 

20 25 30 

Xaa Xaa Tyr Xaa Gin Cys Xaa 
35 



<2I0> 18 
<211> 39 
<212> PRT 

<213> Art i f icial Sequence 
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30 



<220> 

<223> Description of Artificial Sequence: consensus 
sequence (CBD) 

<400> 18 

Xaa Xaa Xaa Xaa Xaa Xaa Gin Cys Gly Gly Xaa Xaa Xaa Xaa Gly Xaa 

1 5 10 I5 

Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Asn 

20 25 
Xaa Xaa Tyr Xaa Gin Cys Xaa 
35 

<210> 19 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
sequence (CBD) 



consensus 



<400> 19 

Cys Ser Xaa Xaa Tyr Xaa Gin Cys Gly Gly Xaa Xaa Trp Xaa Gly Pro 

Thr Cys Cys Xaa Xaa Gly Xaa Thr Cys Xaa Xaa Xaa Xaa Xaa Asn Xaa 

20 25 30 

Xaa Tyr Ser Gin Cys Xaa 

35 
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<210> 20 
<2I1> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : consensus 
sequence (CBD) 

<400> 20 

Cys Ser Xaa Xaa Tyr Xaa Gin Cys Gly Gly Xaa Xaa Trp Xaa Gly Pro 

15 10 15 

Thr Cys Cys Xaa Xaa Gly Xaa Thr Cys Xaa Xaa Xaa Xaa Xaa Asn Xaa 

20 25 30 

Xaa Tyr Ser Gin Cys Xaa 
35 



<210> 21 
<211> 38 
<212> PRT 

<213> Ar t i f icial Sequence 



<220> 

<223> Description of Artificial Sequence rconsensus 
sequence (CBD) 

<400> 21 

Cys Ser Lys Xaa Tyr Xaa Gin Cys Gly Gly Lys Xaa Trp Xaa Gly Pro 
15 10 15 
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Thr Cys Cys Glu Ser Gly Ser Thr Cys Xaa Xaa Xaa Xaa Xaa Asn Xaa 



30 



20 25 
Xaa Tyr Ser Gin Cys Xaa 
35 

<210> 22 
<211> 36 
<212> PRT 

<213> Rhizopus oryzae CP96001 



<400> 22 

Cys Ser Lys Leu Tyr Gly Gin Cys Gly Gly Lys Asn Trp Asn Gly Pro 

1 5-io 15 

Thr Cys Cys Glu Ser Gly Ser Thr Cys Lys Val Ser Asn Asp Tyr Tyr 

20 25 30 

Ser Gin Cys Leu 

35 

<210> 23 
<211> 36 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 23 

Cys Ser Lys Leu Tyr Gly Gin Cys Gly Gly Lys Asp Trp Asn Gly Pro 

Thr Cys Cys Glu Ser Gly Ser Thr Cys Lys Val Ser Asn Asp Tyr Tyr 

20 25 30 

Ser Gin Cys Leu 
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35 

<210> 24 
<211> 38 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 24 

Cys Ser Lys Ala Tyr Tyr Gin Cys Gly Gly Lys Asn Trp Asp Gly Pro 

1 5 io 15 

Thr Cys Cys Glu Ser Gly Ser Thr Cys Val Asp Tyr Pro Asp Asn Pro 

20 25 30 

Phe Tyr Ser Gin Cys Val 
35 

<210> 25 
<211> 38 
<212> PRT 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence :consensus 
sequence (CBD) 

<400> 25 

Cys Ser Ser Val Tyr Xaa Gin Cys Gly Gly He Gly Trp Xaa Gly Pro 

1 5 io 15 

Thr Cys Cys Xaa Xaa Gly Ser Thr Cys Xaa Ala Gin Xaa Xaa Asn Lys 
20 25 30 



THIS PAGE BLANK (uspto) 



WO 00/24879 



39/73 



PCT/JP99/05884 



Tyr Tyr Ser Gin Cys Xaa 
35 

<210> 26 
<211> 38 
<212> PRT 

<213> Mucor circinel loides CP99001 
<400> 26 

Cys Ser Ser Val Tyr Giy Gin Cys Gly Gly He Gly Trp Ser Gly Pro 

1 5 io 15 

Thr Cys Cys Glu Ser Gly Ser Thr Cys Val Ala Gin Glu Gly Asn Lys 

20 25 so 

Tyr Tyr Ser Gin Cys Leu 

35 

<210> 27 
<211> 38 
<212> PRT 

<213> Mucor c i rc inel loides CP99001 



<400> 27 

Cys Ser Ser Val Tyr Gly Gin Cys 

1 5 
Thr Cys Cys Asp Ala Gly Ser Thr 
20 

Tyr Tyr Ser Gin Cys He 
35 



Gly Gly He Gly Trp Thr Gly Pro 

10 15 
Cys Lys Ala Gin Lys Asp Asn Lys 
25 30 
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<2I0> 28 
<211> 38 
<212> PRT 

<213> Phycomyces nitens CP99002 



<400> 28 

Cys Ser Gin Gly Tyr Gly Gin Cys 

i 5 
Thr Cys Cys Thr Ser Gly Phe Thr 
20 

Trp Tyr Ser Gin Cys He 
35 



Gly Gly Lys Met Trp Thr Gly Pro 

10 15 

Cys Val Gly Ala Glu Asn Asn Glu 
25 30 



<210> 29 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:consensus 
sequence (linker) 



<400> 29 

Xaa Thr Arg Tyr Xaa Asp Xaa Xaa Xaa Xaa Xaa Xaa 
1 5 io 
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<210> 30 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerconsensus 
sequence (linker) 

<400> 30 

Tyr Xaa Xaa Xaa Ser Gly Gly Xaa Ser Gly 
1 5 10 

<210> 31 
<211> 10 
<212> PRT 

<213> Ar t i f icial Sequence 
<220> 

<223> Description of Artificial Sequencerconsensus 
sequence (linker) 

<400> 31 

Tyr Xaa Xaa Xaa Xaa Gly Gly Xaa Xaa Gly 
1 5 io 

<210> 32 
<211> 10 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerconsensus 
sequence (linker) 

<400> 32 

Tyr Xaa Xaa Xaa Xaa Gly Gly Xaa Xaa Gly 
1 5 io 

<210> 33 
<211> 10 . 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 33 

Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly 
1 5 , 0 

<210> 34 
<211> 10 
<212> PRT 

<2I3> Rhizopus oryzae CP96001 



<400> 34 

Tyr Ser He Val Ser Gly Gly Ala Ser Gly 
1 5 io 
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<210> 35 
<211> 10 
<212> PRT 

<213> Mucor circinel loides CP99001 



<400> 35 

Tyr Lys Val He Ser Gly Gly Lys Ser Gly 
1 5 jo 

<210> 36 
<211> 10 
<212> PRT 

<213> Phycomyces nitens CP99002 
<4O0> 36 

Tyr Ser Pro He Ser Gly Gly Phe Ser Gly 
1 5 , 0 

<210> 37 
<2I1> 26 
<212> PRT 

<213> Rhizopus oryzae CP96001 



<400> 37 

Ala Lys Ala Ser Thr Pro Ser Asn Ser Ser Ser Ser Ser Ser Gly Lys 

15 10 15 

Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly 

20 25 
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<210> 38 
<211> 10 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 38 

Asn Ala Asp Asn Pro Ser Met Thr Tyr Lys 
1 5 jo 

<210> 39 
<211> 10 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 39 

Tyr Ser Ala Val Ser Gly Gly Ala Ser Gly 
1 5 io 

<210> 40 
<211> 17 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 40 

Ser Ala Ser Asp Cys Ser Ser Leu Pro Ser Ala Leu Gin Ala Gly Cys 

1 5 io ,5 

Lys 
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<210> 41 
<211> 18 
<212> PRT 

<213> Rhizopus oryzae CP96001 
<400> 41 

Tyr Gly Gly He Ser Ser Ala Ser Asp Cys Ser Ser Leu Pro Ser Ala 
Leu Gin 



<210> 42 
<211> 6 
<2I2> PRT 

<213> Rhizopus oryzae CP96001 
<400> 42 

Arg Phe Asn Trp Phe Lys 
1 5 

<210> 43 
<211> 20 
<212> DNA 

<2 1 3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 



<400> 43 
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aaraaytgga ayggnccnac 

<210> 44 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:prinier 
<400> 44 

ttraaccart traancg 

<210> 45 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 45 

ttraaccart traayct 

<210> 46 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence rprimer 
<400> 46 

caatgtcttc cctctggaag cag 

<210> 47 
<2 1 1 > 23 
<212> DNA 

<2i3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 47 

tgcccttagt gacagcaatg ccc 

<210> 48 
<211> 23 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 48 

cttcct tccg cactccaagc tgg 
<210> 49 
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<211> 23 
<212> DNA 

<2J3> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 49 

ccagcttgga gtgcggaagg aag 

<210> 50 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 50 

tcactaaggg cagtgacacc ate 

<210> 51 
<211> 22 
<212> DNA 

<213> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 51 

cagagggaag acattgagag tag 

<210> 52 
<211> 23 
<212> D.VA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-primer 
<400> 52 

acaacattat ttcttcaaac atg 

<210> 53 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.-primer 
<400> 53 

aaatgccgca tcaagtttta ttg 

<210> 54 
<211> 23 
<212> DNA 

<2I3> Artificial Sequence 



THIS PAGE BLANK (uspto) 



WO 00/24879 



50/73 



PCT/JP99/05884 



<220> 

<223> Description of Artificial Sequence .primer 
<400> 54 

ttcacttcta cctctgttgc tgg 

<210> 55 
<211> 34 
<2!2> DNA 

<213> Art i f icial Sequence 



23 



<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 55 

gtaataaact tcatagatct atgtaaaaag aatg 

<210> 56 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :pr imer 
<400> 56 

ggatgagtat aaaagatctt attttcttga ac 
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<210> 57 
<211> 24 

<212> DNA . 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence rprimer 
<400> 57 

caclttcaga age t £ tat tg ccac 

<2I0> 58 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 58 

gagctagagc cagagttaga ag 

<210> 59 
<2 1 1 > 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:prmer 
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<400> 59 

gagaactgac atcggcctta cc 

<210> 60 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.primer 
<400> 60 

acaacattat ttcttcgaat atg 

<210> 61 
<211> 23 
<2I2> DNA 

<213> Ar t i f icial Sequence 
<220> 

<223> Description of Artificial Sequence.primer 
<400> 61 

tttagcagca gaggccattt cag 

<210> 62 
<211> 23 
<2I2> DNA 
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<2I3> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 62 

ttttctatcc tgatacagag atg 

<210> 63 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 63 

gcgctcataa aacgactact acc 

<210> 64 
<2U> 23 
<212> DNA 

<2 1 3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 64 

tgcccttagt gacagcaatg tec 



WO 00/24879 54/73 PCT/JP99/0S884 



<2I0> 65 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 65 

caagaaaata agatctttta tactcctact 

<210> 66 
<211> 27 
<212> DNA 

<213> Ar t i f icial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 66 

aacggcaata aggcctctga atgtagc 

<210> 67 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequencerpr imer 
<400> 67 

gaaagcaatg gccagaaaac ttctgaaag 

<210> 68 
<2 1 1 > 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 68 

gcttcaaact ctctagactc tagcggc 

<210> 69 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 69 

cggtaaggcc gacgtcagtt ctcc 

<2I0> 70 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 70 

tacaggagcc aacaggggag gtg 

<210> 71 
<211> 23 
<212> DiVA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence .-primer 
<400> 71 

ttcacagcag gtaggtccat tec 

<210> 72 
<211> 23 
<212> DNA 

<2 1 3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 



<400> 72 
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cctacggttt cgccgctgct tec 

<210> 73 
<2I1> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence.-primer 
<400> 73 

tagataccaa caccaccacc ggg 



<210> 74 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
<400> 74 

tgaagttcct taccattgcc tec 



primer 



<2I0> 75 
<2IJ> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 75 

tggtgaaacc actcgctact ggg 

<210> 76 
<2I1> 23 
<212> DNA 

<2!3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 76 

ttctgcctct gactgttcta acc 

<210> 77 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 77 

aatagagtta ctctatacga tag 



<210> 78 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 78 

caccaccaga gacagcggag tag 

<2J0> 79 
<2I1> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 79 

tgcgttgatt atcctgacaa tec 

<210> 80 
<2I1> 29 
<2I2> DNA 

<2I3> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
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<400> 80 

gcggatccat gaagttcctt accattgcc 

<210> 81 
<2I1> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 81 

geggatcett attttcttga acagecaga 

<210> 82 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:prinier 
<400> 82 

glggaggtga gatctlcatt gggaac 

<210> 83 
<211> 24 
<212> Di\A 

<2I3> Ar t i f icial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 83 

cagcggagta ctttgtagaa gcag 

<210> 84 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.pr imer 
<400> 84 

gggagalctt gggacaagat gaagtttatt actattg 

<2I0> 85 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.-primer 



<400> 85 

ggtcaaacaa gtctgtgcgg atcctgggac aagatggcca agttcttcct 
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<2I0> 86 
<211> 132 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 86 

gggggalcct gggacaagai gaagttcatc actatcgcct cctccgccct ccltgccctc 60 
gcccttggca ctgagatggc ctccgccgct gagtgctcca agctctacgg ccagtgcggc 120 
ggaaagaact gg 

132 

<210> 87 
<211> 136 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 87 

ggccgactcg ctcgacttgt ttcccgagga gccgctcggc aggcactggc tgtagtagtc 60 
attcgagacc ttgcaggtcg agccgctctc gcagcaggtg gggccgttcc agttctttcc 120 
gccgcactgg ccgtag 

136 



<210> 88 
<2 1 1 > 150 
<212> DNA 



THIS PAGE BLANK (uspto) 



WO 00/24879 



63/73 



PCT/JP99/05884 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 88 

gggctcgagt tggacggagt cgaagcc t tg gcgacggtcg tggtcttctt ggcgggagcg 60 
gtcgtagtct tcttgtgagc ggcggtcgtg gtc t tc t tgt gggcagcggt cgtggtcttc 120 
ttgtgggccg actcgctcga cttgtttccc 150 

<210> 89 
<211> 158 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :pr imer 
<400> 89 

ggaaacaagt cgagcgagtc ggcccacaag aagaccacga ccgctgccca caagaagacc 60 
acgaccgccg ctcacaagaa gactacgacc gctcccgcca agaagaccac gaccgtcgcc 120 
aaggcttcga ctccgtccaa ctcgagcagc tcgtcctc I58 

<210> 90 
<2 1 1 > 160 
<212> DM 

<213> Art i f icial Sequence 



<220> 
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<223> Description of Artificial Sequence: 



primer 



<400> 90 

gtccttgttg caggacttga caggcgagct gacgttagcc ttgccgggcc acgagcacga 60 

agccttgcag cagtcccagt agcgggtagt gacgccgttg ccgctagcgc caccgctgac 120 

agcgctgtac tttcccgagg acgagctgct cgagttggac 160 

<210> 91 
<211> 120 

/O 1 0\ n\i « 
\L 1 C/ UM\ 

<213> Ar t i f icial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 91 

agcccatggc tggttgtcgt tgcacatgta ggagt tgccg ccgt tgcagc cggactgggc 60 
gttggagtcg ctaagagcgg tgacgccgtc cttgttgcag gacttgacag gcgagctgac 120 

<210> 92 
<211> 118 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 92 

ggtgagclcg aagcaggagc agcaccagcg gctctcgcca ccgccgctaa tggcagcggc 60 
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agcgaaaccg taagcaaggt tgtcgtlgac agcccatggc tggttgtcgt tgcacatg 118 

<210> 93 
<211> 154 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 93 

gtgcccactt cgatctccag atgcccggcg gcggcgtcgg catcttcaac ggatgctcgt 60 
cccagtgggg cgctcccaac gacggctggg gctcgcgcta cggcggcatc agctccgcca 120 
gcgactgctc gtccctcccc agcgccctcc aggc ]54 

<210> 94 
<211> 154 
<212> DNA 

<213> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 94 

ggggggatcc tgcgtttact tgcgcgagca tccggtctta gcggtgatct ccttggggca 60 
ggtgacctcc ttgtaggtca tggacgggtt gtcggcgttc ttgaaccagt tgaagcgcca 120 
cttgcagccg gcctggaggg cgctggggag ggac ic 4 



<210> 95 
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<211> 117 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 95 

ggggagctca ccttcacctc caccagcgtt gctggcaaga agatggtcgt ccaggtcacc 60 
aacactggcg gtgac-ettgg cagctcgacc ggtgcccact tcgatctcca gatgccc ir 

<210> 96 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 



<400> 96 

ggggggatcc tgcgtltact tgcgcgagca tc 

<210> 97 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



32 



<220> 

<223> Description of Artificial Sequencerprimer 
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<400> 97 

tcagcggtgg cgctagcggc aac 

<210> 98 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpri 



primer 
<400> 98 

ctaatggcag cggcagcgaa acc 

<2I0> 99 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 99 

ccggtgccca cttcgalctc cag 

<210> 100 
<211> 23 
<212> DNA 



23 



23 



23 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 100 

tctttccgcc gcactgtccg tag 

<210> 101 
<211> 23 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 101 

acgacaacca gccatgggct gtc 

<210> 102 
<211> 23 
<212> DNA 

<213> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequence.primer 



<400> 102 

tctcgaatga ctactacagc cag 
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<210> 103 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:pr imer 
<400> !03 

cccactggga cgagcatccg ttg 



<210> 104 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequencerpr imer 
<400> 104 

cgagctgctc gagttggacg gag 



<210> 105 
<211> 16 
<212> PRT 

<213> Rhizopus oryzae CP96001 



<400> 105 
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Ala Glu Cys Ser Lys Leu Tyr Gly Gin Cys Gly Gly Lys Asn Trp Asn 



10 



1 5 

<210> 106 
<2 1 1> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequencer imer 
<400> 106 

gactgaccgg tgttcatcc 

<210> 107 
<2I1> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 107 

ctcggttgtc atagatgtgg 

<210> 108 
<211> 27 
<212> DNA 

<2I3> Arti f icial Sequence 



15 



19 



20 



+ 
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<220> 

<223> Description of Artificial Sequenceipr imer 
<400> 108 

cccacagaag ggatccatga tggtcgc 

<210> 109 
<211> 29 
<212> DNA 



<213> Arti ficia! Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 
<400> 109 

gcgaattcat gaagttcacc gttgctatt 

<210> no 
<211> 28 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerpr imer 



<400> 110 

gcgaattctt actttctttc gcaacctg 



* 
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<210> 111 
<211> 23 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 111 

citggtgetg cc-agcgttac cag 

<210> 112 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 



primer 



primer 



<400> 112 

gcggatccat gaagttctcc atcatcg 

<210> 113 
<21I> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:pr imer 



* 
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<400> 113 

gcggatcctt acttgcgctc gcaacca 



27 



wis 
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